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ABSTRACT 

A survey  was  taken  of  278  Air  Force  R&D  scientists/engineers  to  deter- 
mine the  following:  their  level  of  desirability  for  33  rewards,  their 

perceptions  of  receiving  25  of  the  33  rewards  for  innovative  output,  and 
whether  they  feel  the  distribution  of  rewards  is  fair.  The  respondent's 
perceptions  were  then  related  to  six  categories  of  output  to  determine  if 
any  relationships  could  be  identified  between  productivity  and  rewards  for 
output. 

Increased  promotion  opportunity,  competent  supervisor  evaluations,  and 
salary  increases  were  the  three  most  desired  rewards  identified  by  the 
respondents.  None  of  the  33  rewards  investigated  were  identified  as  un- 
desirable by  the  test  group  as  a whole.  Formal  awards  as  a general  cate- 
gory were  the  least  desired  rewards  with  the  exception  of  Quality  Step 
Increases  and  Outstanding  Performance  Reports. 

Opportunity  to  write,  present,  or  publish  technical  papers,  good 
annual  ratings,  and  increased  educational  opportunities  were  the  three 
rewards  perceived  as  being  provided  most  often  by  supervisors  for  innova- 
tive performance.  The  perceptions  of  the  formal  awards  were  generally 
lower  than  for  most  of  the  other  rewards. 

The  respondents  generally  felt  that  the  distribution  of  rewards  was 
unfair,  although  informal  rewards  were  considered  to  be  distributed  more 
fairly  than  formal  rewards. 

"Compentent  supervisor  evaluation"  was  the  reward  most  consistently 
related  to  by  the  survey  group  in  terms  of  desirability,  perception,  and 
association  with  the  fairness  of  rewards  distribution. 
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Although  contract  monitoring  work  was  the  predominant  form  of  pro- 
ductivity of  the  respondents,  such  output  was  not  associated  with  the  more 
desirable  and  more  significant  rewards.  On  the  other  hand,  output  associ- 
ated with  publishing  technical  papers  and  the  writing  of  technical  reports 
(but  not  associated  with  contract  monitoring)  was  positively  related  to 
the  perceptions  of  being  rewarded  with  annual  intra-laboratory  awards, 
independent  research,  increased  opportunity  to  write,  present  or  publish 
technical  papers,  and  Air  Force  Systems  Command  Awards  for  Scientific/ 
Technical  Achievement. 
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REWARDS  IN  AIR  FORCE  R&D: 

AN  ANALYSIS  OF  DESIRABILITY,  PERCEPTION  AND 
ASSOCIATION  WITH  THE  PRODUCTIVITY  OF 
SCIENTISTS/ENGINEERS 


I.  Introduction 


Background 

Since  its  creation  as  an  independent  service  in  1947,  the  United 
States  Air  Force  has  been  deeply  involved  with  progressing  and  improving 
aviation  technology  to  meet  existing  and  future  defense  needs.  Since  1947, 
aviation  and  aerospace  technology  have  evolved  into  a highly  complex  sci- 
ence. Today  the  Air  Force  (AF)  is  involved  in  such  programs  as  the  space 
shuttle,  utilization  of  satellites  for  communications,  navigation,  and 
observation,  remotely  piloted  aircraft,  and  a wide  variety  of  highly 
sophisticated  and  complex  weapons.  These  programs  require  a high  level  of 
technical  competence  and  scientific  expertise,  particularly  in  the  Re- 
search and  Development  (R&D)  area  where  most  of  these  programs  originated. 

Over  the  past  decade,  government  expenditures  on  R&D  have  increased 
to  approximately  $21.6  billion  or  seven  percent  of  the  federal  budget 
(Ref  32:9).  Unfortunately,  although  the  total  dollars  have  steadily 
increased  for  R&D,  the  buying  power  of  these  R&D  dollars  has  been  eroded 
away  by  inflation.  This  decrease  in  buying  power  is  one  of  the  causes 
of  a shift  in  R&D  policy  by  the  government  from  one  of  getting  more  R&D 

dollars  to  getting  more  R&D  for  the  dollars  expended.  Vincent  identified 
i 

? this  change  in  R&D  policy  and  recommended  that  "in  order  to  get  more  R&D 

» for  the  dollars  expended,  it  becomes  imperative  that  management  be  able 

,■  to  identify  factors  which  influence  productivity"  (Ref  44:45). 

i 
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This  change  in  R&D  policy  as  well  as  the  decreased  value  of  present 
R&D  funds  has  a large  impact  on  AF  programs  which  are  dependent  on  the 
products  resulting  from  R&D.  The  AF  is  deeply  concerned  over  its  ability 
to  maintain  a highly  productive  R&D  technical  labor  force  required  to 
meet  existing  and  future  defense  needs.  One  of  the  questions  that  arises 
is  what  can  the  AF  R&D  laboratories  do  to  improve  the  performance/produc- 
tivity of  their  scientific  and  engineering  labor  force? 

As  Vincent  recognized,  it  is  up  to  management  to  determine  those 
factors  which  influence  productivity  and  use  them  effectively  to  get  the 
best  performance  possible  from  their  personnel.  This  applies  to  AF 
laboratories  also,  but  before  these  factors  can  be  investigated  in  detail, 
it  is  necessary  to  look  at  the  existing  AF  policies  governing  R&D  in  order 
to  understand  the  possible  constraints  or  limitations  which  may  restrict 
the  actions  of  the  AF  R&D  laboratory  manager. 

AF  R&D  Policy.  The  AF  has  established  a firm  R&D  policy  as  expressed 
in  regulations  and  guidance  documents.  These  policy  documents  recognize 
the  need  for  an  in-house  scientific  labor  force  dedicated  to  the  Depart- 
ment of  Defense  (DOD)  and  AF  interests  as  well  as  the  requirement  for  a 
"balance  between  basic  research  and  development  research"  (Ref  5:  para- 
graphs lb,  2f,  and  2i).  The  relationship  between  AF  R&D  policy  and  the 
responsibility  of  AF  laboratory  managers  is  partially  expressed  in  Air 
Force  Regulation  (AFR)  80-3,  section  C,  paragraph  9, 

Since  the  competence  of  an  in-house  laboratory 
depends  largely  upon  the  performance  of  its  personnel 
special  emphasis  is  placed  on  personnel  policy  and  pro- 
cedures. The  ability  to  attract  and  retain  outstanding 
personnel  rests  not  only  on  the  prestige  of  the  organiza- 
tion and  the  research  to  be  done,  but  on  the  quality  of 
the  facilities  and  the  environment  created  by  management 
(Ref  4). 
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Although  the  written  AF  policy  on  R&D  emphasizes  the  need  for  a 
competent  scientific  labor  force.  Congressional  funding,  DOD/AF  personnel 
policies,  DOD  program  decisions,  and  laboratory  policy  are  often  in  con- 
flict with  each  other  and  may  impede  or  prevent  attainment  of  stated  AF 
R4D  objectives.  In  addition,  private  and  industrial  laboratories  create 
strong  competition  for  technical  labor  with  their  highly  flexible  induce- 
ment programs. 

Productivity  versus  Rewards.  With  all  of  these  apparent  conflicts 
and  restraints  impacting  AF  R&D,  the  question  again  arises,  what  can  the 
AF  R&D  manager  do  to  improve  the  performance/productivity  of  their 
scientists  and  engineers  without  creating  additional  problems?  Since 
most  changes  to  official  DOD/AF  policy  require  approval  through  normal 
command  channels  and  inherently  result  in  long  delays,  the  laboratory 
manager  requires  idenfication  of  changes  and  improvements  that  do  not 
require  high  level  AF/DOD  approval  in  order  to  be  implemented.  One  area 
that  may  meet  this  criteria  is  the  use  of  rewards  and  incentives  to  recog^ 
nize  exceptional  performance  by  scientists/engineers.  Many  rewards  and 
incentives  can  be  provided  by  the  laboratory  managers  and  are  constrained 
in  their  use  only  by  local  policy,  but  will  the  application  of  rewards 
help  solve  the  problem  of  increasing  productivity? 

Studies  in  the  areas  of  worker  motivation,  job  satisfaction,  and 
productivity  by  such  researchers  as  Pelz  and  Andrews  (Ref  34),  Rosen 
(Ref  38),  Vincent  and  Mirakhor  (Ref  44),  and  Stahl  (Ref  40)  indicate  that 
rewards  and  incentives  may  be  more  important  to  scientists/engineers  than 
previously  recognized.  Unfortunately,  most  of  the  studies  performed  in 
this  area  were  restricted  to  the  industrial  research  environment  and  did 
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not  recognize  the  restrictions  imposed  by  federal  regulations  on  the  use 
and  applicability  of  rewards  and  incentives.  Two  exceptions  to  this  were 
the  studies  done  by  Vincent  and  Stahl 

Vincent  investigated  the  importance  of  33  job  factors  to  100  Army 
scientists/engineers.  He  also  studied  the  relationships  between  produc- 
tivity, the  worker's  level  of  job  satisfaction,  age,  and  education.  His 
survey  data  indicated  the  existence  of  a "significant  relationship  be- 
tween productivity  and  job  satisfaction"  (Ref  44:51).  The  possible 

relationship  between  productivity,  job  satisfaction,  and  rewards  was 
probably  best  described  by  Vroom: 

Job  satisfaction  is  closely  affected  by  the  amounts  of 
rewards  that  people  derive  from  their  jobs  and  the  level 
of  performance  is  closely  affected  by  the  basis  of  attain- 
ment of  rewards.  Individuals  are  satisfied  with  their 
jobs  to  the  extent  to  which  their  jobs  provide  them  with 
what  they  desire,  and  perform  effectively  in  them  to  the 
extent  that  effective  performance  leads  to  attainment  of 
what  they  desire  (Ref  45:246). 

Stahl  also  identified  the  existence  of  a relationship  between  produc 
tivity  and  rewards  after  studying  the  responses  of  154  AF  R&D  scientists/ 
engineers.  The  objective  of  his  research  was  to  try  and  identify  any 
underlying  relationships  between  36  organizational  variables  and  two 
criterion  variables  for  output;  innovation  and  productivity.  As  a 
result  of  this  research,  one  organizational  variable  was  found  to  be  con- 
sistently related  to  innovation  and  productivity  at  both  the  individual 
and  group  levels.  The  variable  was  "rewards  for  innovation"  (Ref  40:181) 
Unfortunately,  the  question  asked  of  the  survey  group  was  "to  what  extent 
does  the  group  leader  reward  innovative  output,"  and  no  specific  rewards 
were  identified  that  might  have  explained  this  apparent  relationship  be- 
tween innovative  output  and  the  individual's  perception  of  being  rewarded 
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[ As  a direct  result  of  the  findings  by  Vincent  and  Stahl,  this  research 

k 

I effort  is  directed  towards  identifying  those  rewards  which  are  available 

. » 

to  AF  R&D  scientists/engineers,  determination  of  their  desirability  by 
R&D  personnel,  and  identification  of  any  relationships  that  may  exist 
■ between  productivity  and  the  worker's  perception  of  being  rewarded  for  in- 

novative output. 

^ Statement  of  the  Problem 

What  rewards  are  available  to  AF  R&D  scientists/engineers?  How 
desirable  are  those  rewards  to  AF  scientists/engineers?  How  are  those 
' rewards  related  to  productivity  as  perceived  by  the  scientific  worker? 

• Stahl  indicated  a positive  relationship  existed  between  output,  both 

quantitative  and  qualitative,  and  the  extent  to  which  supervisors  re- 
( warded  innovative  performance,  as  perceived  by  a group  of  AF  R&D  scientists/ 

I engineers.  By  identifying  the  relationship  between  productivity  and  the 

< perception  of  receiving  specific  rewards  for  innovative  performance  (if 

I one  exists),  a possible  explanation  of  Stahl's  findings  may  be  developed. 

i However,  this  latter  question  cannot  be  approached  until  the  specific 

rewards  applicable  to  AF  R&D  scientists/engineers  have  been  identified. 

I ' To  answer  the  first  question,  a great  deal  of  research  into  existing 

t ' 

: ' literature  on  motivational  factors,  incentives,  and  rewards  was  required. 

f i 

[ In  addition,  most  of  the  existing  literature  dealt  with  incentives  and 

t ; 

i rewards  that  were  applicable  to  scientists/engineers  in  industry.  Such 

a literature  search,  therefore,  had  to  be  related  to  and  tempered  by  DOD, 

AF,  and  other  government  policies,  guidance,  and  regulations  that  might 
I restrict  or  eliminate  the  use  of  some  incentives,  rewards,  or  awards  by 

1AF  management. 
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In  addition  to  existing  literature,  rewards  were  identified  through 
interviews  with  management  and  working  level  scientists/engineers  within 
several  AF  laboratories.  Feedback  from  a pretest  of  the  survey  question- 
naire also  provided  some  very  useful  information  that  was  eventually  in- 
corporated into  the  final  list  of  rewards  investigated.  Finally,  personal 
experience  was  also  used  to  identify  rewards  to  be  investigated. 

Once  the  rewards  requiring  investigation  were  identified,  appropriate 
survey  measuring  techniques,  as  described  in  Chapter  III,  were  used  to 
determine  the  desirability  of  each  reward,  the  extent  that  these  rewards 
are  provided  for  innovative  performance,  and  the  extent  that  laboratory 
supervisors  actually  reward  innovative  performance  as  perceived  by  the 
worker. 

Limitations 

Only  those  rewards  applicable  and  available  to  AF  R&D  scientists/ 
engineers  were  included  in  this  research.  This  included  recognition, 
rewards,  and  awards  that  are  available  to  AF  R&D  scientists/engineers 
through  organizations  outside  of  the  AF  or  federal  government,  but  it  did 
not  include  items  which  are  prohibited  or  not  provided  for  by  federal  and 
AF  policy  and  regulations,  such  as  stock  options,  bonuses,  and  increased 
vacation  time  (Ref  16:50-59).  It  was  decided  that  investigation  of  re- 
wards that  were  not  available  to  AF  R&D  personnel  would  be  of  little 
value  in  improving  performance  over  the  short  run. 

It  is  not  the  intention  of  this  research  to  identify  specific  de- 
ficiencies in  the  DOD/AF  policies  and  regulations  governing  rewards  and 
incentives,  although  any  such  deficiencies  identified  by  the  survey  data 

6 


GSM/SM/76D-36 


will  be  reported  and,  if  possible,  recomnendati ons  will  be  made  for 
corrective  action.  A great  deal  of  time  and  effort  are  generally  required 
to  make  changes  to  high  level  policy  and  can  at  best  be  viewed  as  long  run 
improvements.  On  the  other  hand,  local  command  and  laboratory  policy 
changes  can  be  implemented  as  quickly  as  management  recognizes  and  sup- 
ports the  need  for  such  changes.  It  is  at  the  laboratory  management  level 
that  changes  or  improvements  can  be  implemented  most  effectively  to  im- 
prove production/performance  over  the  short  run. 

This  study  investigated  AF  R&D  scientists/engineers  only.  It  was 
further  limited  to  one  AF  laboratory  and  involved  only  working  level 
scientists/engineers.  This  policy  included  both  military  and  civilian 
personnel,  but  excluded  all  levels  of  management,  staff  and  administrative 
personnel,  technicians,  and  trainees. 

Objectives 

The  following  objectives  served  as  guidance  in  the  formulation  and 
conduct  of  this  research  effort: 

1.  Define  the  terms  "innovative  output,"  "productivity,"  and  "reward." 

2.  Identify  those  rewards  applicable  to  AF  R&D  scientists/engineers. 

3.  Develop  an  instrument  to  measure  the  perception  by  AF  scientists/ 

I ■ 

I ’ engineers  of  specific  rewards  being  provided  by  their  supervisors 

* for  innovative  performance. 

% 

j 4.  Develop  an  instrument  that  measures  the  desirability  or  value  of 

specific  rewards  to  scientists/engineers. 


5.  Design  a method  to  measure  the  fairness  of  the  existing  rewards 
system  and  the  worker's  awareness  of  reward  policy. 
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6.  Identify  the  types  of  informal  recognition  which  AF  R&D 
scientists/engineers  consider  most  desirable. 

7.  Using  the  developed  measuring  techniques,  collect  data  on  a 
sample  of  scientists/engineers  from  an  AF  R&D  laboratory. 

8.  Test  the  relationships  among  the  following  factors:  the  desir- 

ability of  rewards,  the  extent  to  which  supervisors  presently 
reward  innovative  performance,  the  perception  by  the  technical 
worker  of  receiving  specific  rewards  for  innovative  performance, 
productivity,  and  certain  statistical  control  data  such  as 
education,  age,  and  experience. 
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II.  Literature  Review 


Introduction 

There  are  two  basic  problems  encountered  when  one  tries  to  study  an 
area  such  as  rewards.  First,  due  to  the  inevitable  behavioral  differences 
between  individuals,  almost  any  reward  identified  by  the  research  could  be 
interpreted  in  a number  of  ways  by  the  group  being  studied  as  well  as  the 
readers  of  the  research  report.  What  one  person  feels  is  a reward,  an- 
other may  interpret  as  a penalty  or  inhibitor.  There  is  no  simple  solu- 
tion to  this  problem  except  to  analyze  each  candidate  reward  carefully 
before  inclusion  into  the  study. 

The  second  problem  deals  with  the  confusion  created  by  the  termin- 
ology used  by  the  existing  literature.  There  is  very  little  agreement 
among  researchers  on  the  definitions  for  many  of  the  terms  used.  Vincent 
pointed  out  the  confusion  over  the  definitions  for  productivity  and  job 
satisfaction  (Ref  44:45).  Other  terms  that  create  confusion  and  are 
often  used  interchangeably  are  satisfaction,  motivation,  incentives,  and 
rewards;  morale,  attitude,  and  opinion  (Ref  44:45-47);  and  productivity, 
innovation,  creativity,  and  performance  (Ref  40:78-92).  This  problem  can 
be  reduced  by  defining  terms  to  be  used  in  the  research  effort  and  con- 
sistently following  those  definitions  throughout  the  research. 

Definitions.  Several  terms  used  throughout  this  research  were  pre- 
viously defined  by  Stahl.  Since  these  terms  are  used  in  the  same  context 
in  this  effort,  his  definitions  shall  be  used  here.  In  addition,  Stahl 
went  into  some  detail  to  explain  why  innovation,  rather  than  creativ;tv, 
was  selected  as  the  term  to  represent  a qualitative  measure  of  output 
(Ref  40:78-79).  Therefore  the  definition  for  innovation  and  other 
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definitions  are  extracted  from  Stahl's  study  and  will  be  used  throughout 
this  research  effort; 

1.  Innovation  - output  that  is  original  and  useful  (Ref  40:92). 

2.  Original  - output  that  makes  discrete  jumps  in  knowledge, 
theory,  technique  or  product  that  was  not  readily  predictable 
before  the  fact  (Ref  40:92). 

3.  Useful  - output  that  adds  to  the  fund  of  knowledge,  or  is 
workable  if  capable  of  demonstration  and  test,  or  is  replicable 
by  other  researchers  in  logic  and  methodology,  even  if  it 
apparently  conflicts  with  other  knowledge  and  is  years  from 
the  point  of  demonstration  and  test  (Ref  40:92). 

4.  Producti vi ty  - quantity  or  amount  of  output,  without  regard 
to  innovativeness  or  any  other  quality  (Ref  40:91). 

The  distinctions  between  motivation,  incentive,  and  reward  are  a 
little  more  difficult  to  identify.  Not  only  are  these  terms  often  used 
interchangeably,  but  the  same  term  is  often  used  in  a very  different  con- 
text from  one  author  to  another.  Webster  defines  the  three  terms  as 
follows: 

1.  Motivation  is  the  act  of  stimulating  the  active  interest  of  in 
a study  through  appeal  to  associated  interests  or  by  special 
devices  (Ref  46:1475). 

2.  Incentive  - serving  to  encourage,  rouse,  or  move  to  action; 
motivate  in  a particular  direction  or  course  ...  designed  to 
enhance  or  improve  production  (Ref  46:1141). 

3.  Reward  - something  that  is  given  in  return  for  good  or  evil 
done  or  received  and  especially  that  is  offered  or  given  for 
some  service  or  attainment  (Ref  46:1945). 

Although  by  the  dictionary  definitions  there  does  appear  to  be  a distinc- 
tion between  the  three  terms  according  to  their  desired  end,  the  defini- 
tions established  by  the  general  literature  are  not  as  clear  cut. 

Skinner  identifies  a reward  as  anything  that  reinforces  behavior  or 
strengthens  responses,  whether  it  be  a positive  or  negative  reinforcement 
(Ref  39:185). 
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Fester,  on  the  other  hand,  distinguishes  between  the  terms  "reward"  and 
"reinforcement."  A reward  is  the  vehicle  or  method  used  to  provide 
recognition  while  reinforcement  refers  to  whatever  event  or  action  occurs 
immediately  following  a specific  act  (Ref  17:16). 

From  these  varied  definitions,  a reward  can  be  almost  anything  that 
provides  personal  stimulation.  It  is  also  apparent  that  rewards  can  be 
motivators  and  incentives  as  well  as  vice  versa.  For  purposes  of  this 
research,  the  definition  provided  by  Skinner  will  be  used, specifically  as 
it  applies  to  individuals  for  recognition  of  some  event,  action,  or 
achievement. 

Application  of  Rewards 

As  previously  stated,  rewards  mean  different  things  to  different 
people.  What  one  person  sees  as  a positive  and  desirable  reward,  another 
person  may  find  totally  undesirable.  Partly  because  of  basic  differences 
between  individuals,  there  exist  several  problems  impeding  the  efficient 
application  of  rewards. 

The  first  problem  involves  the  first  line  supervisor  and  higher  levels 
of  management  trying  to  impose  their  perceptions  or  values  of  rewards  on 
their  subordinates.  As  Cotgrove  so  aptly  put  it,  "a  motivating  situation 
only  exists  when  the  environment  offers  rewards  which  are  valued  by  an 
individual"  (Ref  15:157).  For  this  reason,  laboratory  managers  should  not 
try  to  guess  which  rewards  are  desired  by  their  workers  but  determine 
from  the  workers  themselves  which  rewards  are  important.  In  short,  the 
right  reward  must  be  applied  to  result  in  the  degree  of  recognition 
intended. 

The  second  problem  involves  the  frequency  and  fairness  of  reward 
distribution  to  individuals.  If  rewards  are  given  too  frequently  by 
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management,  they  will  lose  their  value  or  appeal  to  the  individual  (Ref 
41:208).  This  also  holds  true  if  rewards  are  given  to  individuals  who 
are  not  deserving  of  recognition.  On  the  other  hand,  if  rewards  are  given 
infrequently  by  management  or  arbitrarily  without  regard  to  actual  perform- 
ance, the  worker  will  only  be  confused  as  to  the  actual  or  intended  rela- 
tionship between  performance  and  rewards. 

Both  the  frequency  and  fairness  of  distributing  rewards  appear  to  be 
abused  most  often  when  policies  governing  the  application  of  rewards  are 
nonexistent,  inadequate,  or  are  not  strictly  followed  by  management. 

Either  recognition  of  the  wrong  people  who  are  undeserving  of  reward  or 
lack  of  recognition  for  individuals  who  are  deserving  of  reward  can  seri- 
ously undermine  morale  and  neutralize  the  intent  of  any  incentive  program 
(Ref  37:224).  McLoughlin  concluded  very  simply  that  "it  is  certainly 
better  not  to  reward  at  all  than  to  reward  the  wrong  people"  (Ref  29:101). 

The  solution  to  this  problem  is  to  establish  firm  guidelines  and 
policy  governing  application  of  rewards  and  consistently  following  that 
policy  whenever  worker  performance  merits  special  recognition. 

The  third  problem  is  timeliness.  Recognition  for  an  outstanding 
achievement  should  be  given  as  close  to  the  actual  completion  of  the 
achievement  as  possible.  To  the  worker,  delays  in  providing  the  appro- 
priate recognition  for  outstanding  performance  indicate  a lack  of  respon- 
siveness and  care  on  the  part  of  management  (Ref  29:101).  This  problem 
can  be  reduced  if  management  makes  a conscientious  effort  to  reward 
outstanding  performance  as  soon  as  it  is  identified. 

The  Scientist 

There  has  been  a great  deal  of  controversy  over  what  motivates  the 
scientist  and  engineer  and  what  causes  him  satisfaction  and  dissatisfaction. 
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The  scientific  worker  has  often  been  stereotyped  as  an  individual  who  is 
bright,  belligerent,  and  independent  (Ref  12:12).  For  many  years  scien- 
tists as  a group  were  believed  to  be  unconcerned  with  material  rewards, 
were  considered  self-actualizing,  and  were  only  interested  in  the  job, 
not  the  environment.  Simon  Marcson  breaks  the  scientific  worker  into  two 
categories:  the  self-actualizing  or  professionally  oriented  scientist, 

and  the  nonself-motivating  or  organizationally  oriented  scientist  (Ref 
27:19). 

More  scientists  are  becoming  organizationally  oriented  and  showing 
more  concern  over  the  environmental  rather  than  the  material  aspects  of 
their  jobs.  Recent  studies  indicate  that  material  rewards  and  their 
associated  status  and  security  are  becoming  just  as  important  as  the  job 
itself,  particularly  in  the  light  of  recent  economic  changes.  Cotgrove 
recognized  this  change  in  technical  worker  desires  when  he  stated,  "it 
is  a fallacy  that  all  scientists/engineers  are  dedicated  to  the  expansion 
of  scientific/technical  knowledge"  (Ref  15:9). 

Needs.  Maslow  proposes  that  all  individuals  have  certain  needs  that 
require  fulfillment  and  that  normally  these  needs  are  satisfied  one  at  a 
time  in  accordance  with  a hierarchical  structure.  Maslow  also  suggests 
that  in  addition  to  the  normal  hierarchy  of  needs  (physiological, 
safety,  belongingness,  esteem,  and  self-actualization)  several  other 
needs  might  be  considered  for  scientists/engineers:  curiosity  (sheer 
knowledge),  understanding,  and  aesthetic  (symmetry,  simplicity,  and  order) 
(Ref  28:14). 

Herzberg,  on  the  other  hand,  identifies  needs  as  being  either 
hygienic  or  motivational  and  distinguishes  between  the  two  by  whether 
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they  are  satisfiers  or  dissatisfiers.  Herzberg  identifies  hygienic  fac- 
tors such  as  supervision,  company  policy,  working  conditions,  salary, 
status,  and  interpersonal  relationships  as  being  extrinsic  to  the  job. 
These  are  factors  which  cause  dissatisfaction  when  not  fulfilled. 
Motivator  factors  are  intrinsic  to  the  job,  lead  to  job  satisfaction  and 
should  be  promoted  (Ref  21:53-62). 

For  purposes  of  this  research,  motivator  factors  as  proposed  by 
Herzberg  will  be  primarily  emphasized  due  to  their  relation  to  job  satis- 
faction. Due  to  the  lack  of  a clear  distinction  between  all  motivator 
and  hygienic  factors,  some  hygienic  factors  will  also  be  considered  for 
investigation. 

Motivation.  Vincent  identified  a significant  relationship  between 
productivity  and  job  satisfaction  for  his  survey  group  (Ref  44:51). 
Herzberg  implies  there  is  a distinction  between  satisfiers  and  dissatis- 
fiers (Ref  21:53-62).  Placing  emphasis  on  the  motivator  factors  may 
lead  to  an  increase  in  job  satisfaction  and  productivity. 

E.  Gomersall  identified  recognition  of  achievement  as  one  of  the 
most  commonly  used  and  most  effective  motivational  techniques  applicable 
to  scientists/engineers  (Ref  18:48).  In  addition,  recognition  of 
achievement  is  one  area  that  application  of  rewards  can  be  very  benefi- 
cial. Just  the  act  of  recognition  for  a job  well  done  is  in  itself  a 
reward  to  many  individuals.  If  the  proper  reward  is  also  provided  to 
substantiate  the  recognition  of  outstanding  performance,  then  the  worker 
will  hopefully  reflect  his  increased  satisfaction  with  continued  excep- 
tional performance. 

Pelz  discovered  a relationship  between  management  attitudes  towards 
rewards  and  the  worker's  attitude  towards  performance.  He  found  that  in 
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an  environment  where  individuals  were  seekinu  achievement,  management 
recognized  actual  achievement  and  the  reward  ../stents  ex'iibited  payoffs 
proportionate  to  the  results  achieved.  On  the  contrary,  where  workers 
sought  to  avoid  failure  and  were  not  willing  to  seek  achievement  due  to 
the  risk  involved,  management  did  not  provide  recognition  in  accordance 
with  actual  achievement  but  provided  rewards  or  payoffs  that  were 
scheduled  and  independent  of  the  actual  results  achieved  (Ref  35:24-28). 

This  discovery  by  Pelz  indicates  that  workers  are  not  only  concerned 
with  the  types  of  rewards  provided,  but  also  the  management  philosophy 
and  policy  in  giving  rewards  are  important  and  can  have  an  impact  on 
performance.  Pelz  summarized  this  concern  over  management  philosophy 
very  adequately  when  he  stated,  "when  avoiding  failure  becomes  the  prime 
strategy,  innovation  is  strongly  jeopardized"  (Ref  35:26). 

Recognition.  Recognition  of  achievement  has  already  been  identi- 
fied as  one  area  where  rewards  can  be  used  effectively  to  increase 
worker  motivation,  but  recognition  as  well  as  rewards  take  on  a variety 
of  forms.  In  particular,  recognition  can  be  provided  formally  through  a 
number  of  awards  and  citations,  or  it  can  be  provided  informally  by  the 
immediate  supervisor  or  coworkers.  Regardless  of  the  form  the  recogni- 
tion takes,  it  has  consistently  been  identified  as  important  to  scientists/ 
engineers  by  research  and  in  the  existing  literature. 

This  one  factor  tends  to  exist  as  both  a motivator  and  hygienic 
factor.  Formal  and  informal  recognition  together  can  cause  worker  satis- 
faction while  its  absence  tends  to  create  varying  degrees  of  unhappiness 
and  dissatisfaction.  Torpey  substantiated  this  factor  duality  when  he 
stated,  "lack  of  equitable  recognition  results  in  job  dissatisfaction, 
loss  of  productivity,  and  job  turnover"  (Ref  42:63). 
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Within  the  AF  laboratory  environment,  most  formal  rewards/awards 
are  directed  toward  recognizing  the  exceptional  achievements  and  outstand- 
ing performances  of  the  technical  worker.  Although  many  of  these  formal 
methods  of  recognition  are  used  infrequently,  they  may  provide  some  value 
as  rewards  for  innovative  performance  when  applied  properly. 

On  the  other  hand,  informal  recognition  can  generally  be  provided 
through  a wide  variety  of  rewards,  can  be  provided  in  a timely  manner, 
and  can  be  applied  as  often  as  performance  merits  it.  Because  of  its 
easy  administration  and  general  lack  of  restrictions,  informal  recogni- 
tion, through  various  rewards,  could  be  a very  important  factor  in 
motivating  AF  R&D  performance. 

Charisma.  One  very  interesting  proposal  was  made  by  Gustin  when  he 
suggested  that  charisma  be  used  as  a complimentary  basis  for  explaining 
scientific  motivation.  He  proposes  that  recognition  is  an  inadequate 
explanation  of  scientific  motivation  since  the  majority  of  the  scien- 
tific labor  produces  very  little  that  receives  rewards  or  recognition. 
Since  motivation  still  seems  to  exist  in  the  scientific  community,  there 
must  be  some  other  factor  involved  besides  recognition.  He  suggests  this 
additional  factor  is  the  internal  quality  of  charisma  and  is  reflected 
by  the  technical  workers  character  and  personality  (Ref  19:1119-1125). 

This  was  the  only  reference  found  that  identified  charisma  as  a 
motivational  factor,  but  its  possible  relationship  to  output  and  scien- 
tific motivation  as  proposed  by  Gustin  shows  some  merit. 

Although  not  identified  as  charisma,  the  theory  of  internal  motiva- 
tion is  closely  related  as  discussed  by  Maini.  He  discovered  that  al- 
though recognition  by  the  scientific  comnunity  was  highly  desired. 
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intellectual  stimulation  and  the  desire  to  make  an  original  contribution 
were  also  very  important  and  less  dependent  on  e '•pward  or  recognition 
(Ref  26:200). 

Rewards 

Rewards  can  take  on  a variety  of  forms,  can  be  classified  in  an 
infinite  number  of  ways,  and  can  be  applied  under  almost  any  set  of  cir- 
cumstances. Pelz  and  Andrews  identified  rewards  as  being  either  intrin- 
sic or  extrinsic.  Intrinsic  rewards  include  such  factors  as  opportunity 
to  use  skills,  increasing  one's  knowledge,  job  freedom,  and  challenging 
work.  Extrinsic  rewards  include  good  salary,  higher  authority,  and 
association  with  top  executives.  The  basic  distinction  is  that  extrinsic 
rewards  are  considered  external  to  the  technical  activity.  One  pertinent 
conclusion  reached  by  Pelz  and  Andrews  was  that  extrinsic  rewards  "cannot 
be  relied  upon  to  motivate  achievement,  but  when  achievement  occurs,  ex- 
trinsic rewards  should  be  consistent"  (Ref  34:139).  This  follows  along 
with  Pelz'  earlier  research  where  he  found  that  workers  were  more  inno- 
vative and  less  afraid  of  risk  when  rewarded  for  achievement  rather  than 
rewarded  according  to  some  other  criteria. 

Rewards  can  also  be  broken  down  into  formal  and  informal  as  pre- 
viously discussed  under  recognition.  These  two  classifications  do  not 
conflict  with  Pelz'  breakdown  of  rewards  but  instead  represent  subcate- 
gories. 

Several  studies  classified  rewards  according  to  their  impact  on  the 
worker's  career,  status,  human  relations,  and  material  desires.  For  pur- 
poses of  this  research,  the  breakdown  of  rewards  into  various  categories 
was  only  considered  important  for  reporting  purposes.  The  difference  in 
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administration  of  rewards  when  they  are  formal  or  informal  has  already 
been  discussed  and  this  breakdown  is  considered  necessary  for  feedback 
purposes  to  laboratory  management. 

Regardless  of  the  category  attached  to  a reward,  there  were  many 
rewards  that  were  consistently  identified  as  being  important  by  studies 
in  this  area  and  in  the  general  literature. 

Rewards  in  the  General  Literature.  Raudsepp  agreed  basically  with 
Gomersall  when  he  stated  that  "personal  recognition  from  supervisors, 
management,  and  peers  is  one  of  the  most  important  incentives  available, 
yet  one  of  the  most  neglected  areas"  (Ref  18:221-222).  This  "personal 
recognition"  was  continuously  identified  in  various  forms  within  the 
general  literature  as  being  important  to  scientists/engineers.  This 
recognition,  as  has  already  been  discussed,  can  be  achieved  in  a number 
of  ways  but  can  be  most  evidenced  by  the  appropriate  use  of  certain  re- 
wards, both  formal  and  informal.  Table  I provides  a highlight  of  several 
literature  sources  that  identified  the  majority  of  the  rewards/ incentives 
which  could  be  considered  as  appropriate  methods  of  recognizing  out- 
standing scientific/engineering  performance. 

Table  I 


Rewards  Identified  in  the  General  Literature 


References 

Rewards 

IRI  Study  Group  Report 

One  time  bonuses  for  achievement 

(Ref  30:169-170) 

Honorary  and  cash  awards 

Earl  R.  Gomersall 

Job  independence. 

(Ref  18:45-50) 

Delegated  authority 

Participation  in  goal  setting 
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References 

Rewards 

* 

Earl  R.  Gomersall 
(Ref  18:45-50 

Performance  appraisals 

Discretionary  awards 

Promotions 

Merit  increases 

Profit  sharing 

Job  transfers 

Educational  opportunities 

Membership  in  professional  societies 

t 

Bernard  H.  Gustin 
(Ref  19:1119-1123) 

Money 

Position 

Peer  recognition 

Simon  Marcson 
(Ref  27:75) 

Salary  increases 
Achievement  awards 
Recognition  from  colleagues 

\ 

X 

) 

\ 

William  G.  Torpey 
(Ref  42:55-62) 

Meaningful  performance  appraisals 
Recognition  from  peers 
Maintenance  of  a realistic  compensation 
plan 

More  challenging  work 

Opportunity  to  publish  professional  papers 
at  employer  expense 
Additional  vacation 

Letters  of  appreciation  and  commendation 
Solicitation  of  ideas  by  employer  and 
employees 

t 

Stephen  Cole 

Honorific  awards  and  memberships  in 
honorific  societies 

\ 

i 

1 

! 

J 

George  Thomason 
(Ref  41:204) 

Opportunity  to  publish  research  findings 
Participation  in  professional  society 
meetings 

Increases  in  salary 

Educational  opportunities 

Increases  in  .status  while  being  allowed  to 

1 

continue  in  strictly  professional 
scientific  work 

K 

s 

y 

John  W.  Koning 
(Ref  24:5) 

Attendance  at  technical  conferences 
Attendance  and  membership  in  professional 
societies 

Opportunity  to  travel 
Continued  education 

Increased  contact  with  fellow  scientists 

i 
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Investigation  of  Studies  Involving  Rewards.  There  have  been  several 
significant  studies  performed  in  the  areas  of  scientist/engineer  motiva- 
tion and  job  satisfaction.  Although  most  of  the  studies  dealt  with 
technical  labor  as  it  exists  in  industry,  the  findings  in  many  of  the 
studies  are  relevant  to  government  employed  scientists/engineers  as  well. 
One  significant  result  of  analyzing  these  studies  is  the  realization  that 
there  is  no  single  factor,  motivator,  or  incentive  that  is  predominant 
' throughout  all  of  the  studies.  This  is  not  too  surprising  when  one  con- 

si  deres  that  most  of  the  studies  involved  different  environments,  dif- 
ferent sample  sizes,  and  different  investigative  techniques  and  objectives. 

It  does  indicate  that  any  attempts  to  hypothesize  the  predominance  of  a 
i 

single  predictor  variable  prior  to  the  research  effort  may  be  contra- 
dicted by  the  results  of  the  research. 

' Although  the  studies  tended  to  identify  different  factors  as  being 

• the  most  important  to  the  worker,  they  did  tend  to  identify  certain  re- 

\ 

' wards  or  groups  of  rewards  that  were  consistently  considered  significant 

i 

' or  important  by  the  surveyed  groups. 

Rosen  provided  a good,  yet  brief,  summary  of  the  more  significant 

studies  over  the  past  two  decades,  pointing  out  their  general  conclusions 

and  showing  a slight  change  in  research  findings  over  this  time  frame. 

, ■ In  1957,  Shepard  reported  that  monetary  rewards  were 'pfTme" motivators 

i Drucker  in  1954  and  Riegel  in  1958  basically  agreed  with  Shepard  in  that 

' composite  motivations  including  salary  and  renumeration  were  highly  sig- 

\ 

nificant  in  motivating  scientists/engineers.  On  the  other  hand,  Shapiro 
in  1957,  Moore  and  Renck  in  1957,  Marcson  in  1960, and  Pelz  and  Andrews 
» in  1960  identified  intrinsic  job  factors  such  as  job  challenge,  research 

V 
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freedom,  and  self-actual izat'or  as  oeing  of  greiter  importance  than 
material  rewards  (Ref  38:37-43). 

The  following  studies  were  selected  as  being  relevant  to  any  study 
of  rewards  and  job  satisfaction  and  merit  a brief  description  of  their 
research  objectives  and  results: 

Rosen,  1963.  Mr.  Rosen  performed  a survey  of  94  R&D  technical  workers 
The  survey  used  a questionnaire  listing  93  items  related  to  the  job  environ 
ment  and  requested  each  participant  to  identify  on  a five  point  scale  the 
importance  or  lack  of  importance  of  each  of  the  93  variables.  Analysis 
of  the  questionnaire  data  resulted  in  three  groups  of  work  conditions 
being  identified:  of  vital  importance,  of  moderate  importance,  and  of 

little  or  no  importance.  There  were  14  variables  identified  with  the 
first  group,  65  with  the  second  group,  and  14  with  the  last  group.  Table 
II  shows  the  relationship  of  each  variable  in  descending  order  of  import- 
ance within  each  category,  and  what  the  mean  score  criteria  was  for  clas- 
sification in  one  group  or  another  (Ref  38:37-43). 

Rosen  made  several  significant  comments  about  material  rewards. 

First  of  all,  he  concluded  that  R&D  personnel's  efficiency  and  job  stabil- 
ity are  tied- in  with  material  benefits,  and  secondly,  even  though  the 
data  did  not  support  the  salary  and  renumeration  variables  as  the  dominant 
“fa’ct^s,  tli^  were'^nsT?t¥ntlyrrankedirfp  by“Eh“e'lest  group  and  were 
considered  important  factors  for  job  stability  and  efficiency  (Ref  38:41). 
Rosen  also  related  productivity  to  material  rewards  and  type  of  work 
performed:  "to  optimize  research  productivity,  via  stability  and  effi- 

ciency, it  would  appear  that  monetary  and  status  rewards  should  be 
inaugurated  without  a basic  change  in  the  research  task..."  (Ref  38:42). 
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Table  II 

Rosen  Categorization  of  Job  Variables 


1 Category  I - of  vital  importance  to  the  worker;  requiring  a mean  score  I 

of  4.0  to  4.42  based  on  a 5.0  scale  (in  descending  order 
of  importance  for  all  categories) 

Variable  Area 

Variable 

1. 

Nature  of  Job 

Interest  in  job 

2. 

Salary  & Promotions 

Salary  - Comfortable  Living 

3. 

Supervision 

Fair  Supervision 

4. 

Salary  & Promotions 

Salary  - Merit  Based 

5. 

Nature  of  Job 

Job  Permits  Creativity 

6. 

Nature  of  Job 

Job  Challenge 

7. 

Salary  & Promotions 

Equitable  Salaries 

8. 

Salary  & Promotions 

Potential  to  Increase  Salary  Earnings 

9. 

Salary  & Promotions 

Advancement  on  Merit 

10. 

Nature  of  Job 

Demands  Commensurate  with  Abilities 

11. 

Supervision 

Objective  in  Evaluations 

12. 

Company  Practice/Policy 

Lives  up  to  obligations 

13. 

Company  Practice/Policy 

Competent  Management 

14. 

Supervision 

Keeps  promises 

1 Category  II  - of  moderate  importance;  includes  65  variables  with  mean  I 

scores  of  3.00 

to  3.99.  These  variables  were  not  con- 

sidered  to  be 

significant  for  this  research.  (If  further 

detail  on  this  category  is  desired,  see  Appendix  A.)  | 

1 Category  III  - of  little  or  no  importance  with  a mean  score  of  less 

than  2.0. 

Variable  Area 

Variable 

1. 

Company  Practice/Policy 

Company  Permits  Community  Involvement 

2. 

Nature  of  Job 

Has  Social  Status 

3. 

Company  Practice/Policy 

Company  Permits  Political  Involvement 

4. 

Nature  of  Job 

Increase  in  Social  Status 

5. 

Nature  of  Job 

Job  Requires  Travel 

6. 

Nature  of  Job 

Pressure  to  Produce 

7. 

Salary  & Promotions 

Salary  Based  on  Seniority 

8. 

Coworkers 

Congeniality  of  Coworkers  Off  Job 

9. 

Salary  & Promotions 

Advancement  Based  on  Seniority 

10. 

Working  Conditions 

Outside  Plant  Recreational  Facilities 

11. 

Nature  of  Job 

Job  allows  little  deviation 

12. 

Working  Conditions 

Inside  Plant  Recreational  Facilities 

13. 

Working  Conditions 

Housing  Program 

14. 

Nature  of  Job 

Routine  Work 

(Ref  38:37-43) 
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In  summary,  although  many  of  the  salary  related  variables  were  rated 
in  the  "highly  important"  category,  these  variables  are  of  little  value 
to  a study  of  government  employees.  Salaries  of  government  employees 
are  governed  by  public  law,  and  although  they  should  be  competitive  with 
the  industrial  environment  to  ensure  an  adequate  and  competent  technical 
labor  force,  there  is  very  little  control  over  this  variable  at  any 
level  of  AF  management.  However,  AF  laboratory  management  can  provide 
a relative  degree  of  status  and  monetary  reward,  fair  and  competent 
management  and  supervision,  job  challenge,  opportunity  for  advancement, 
and  many  of  the  other  job  variables  investigated  in  Rosen's  study. 

Cole  and  Cole,  1967.  Their  research  investigated  the  relationship 
between  quantity  and  quality  of  scientific  output.  They  determined  that 
although  quantity  and  quality  were  highly  correlated,  only  a small  per- 
centage of  the  total  output  measured  was  of  great  significance  and 
recognized  as  quality  work. 

They  went  on  further  to  distinguish  between  the  quantity  and  quality 
of  output  at  different  department  and  scientist  levels.  Their  research 
involved  120  university  physicists.  Of  special  interest  was  their  cate- 
gorization of  the  physicists  according  to  output.  They  identified  the 
following  four  categories: 

1.  The  prolific  physicist  who  produces  an  abundance  of  fruitful 
papers.  About  33  percent  of  the  sample  fell  into  this  category. 

2.  The  mass  producer  who  produces  a lot  of  output  of  little  conse- 
quence. Twelve  percent  fit  this  description. 

3.  The  perfectionist  who  although  he  publishes  little  has  a consider 
able  impact  on  the  field.  This  accounted  for  eighteen  percent  of  the 
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4.  The  silent  physicist  who  produces  little  and  of  little  value. 
This  was  the  largest  category  and  accounted  for  the  remaining  37  percent 
of  the  sample. 

Cole  and  Cole  concluded  that,  in  general,  quality  of  output  was  most 
likely  to  be  rewarded  rather  than  quantity.  One  problem  they  found  in 
their  sample  group  was  that  higher  departments  tended  to  retain  and  ob- 
tain the  most  competent  technical  talent  and  thereby  create  a gap  in 
the  quality  of  output  between  the  various  departments.  Because  of  these 
differences  in  personnel  and  output  between  departments,  even  though  the 
reward  system  generally  operated  to  encourage  creative  scientists  to  be 
highly  productive,  a higher  correlation  between  quantity  and  quality  of 
output  existed  for  the  top  departments  than  for  the  weaker  departments 
(Ref  13:377). 

In  summary,  although  this  study  involved  the  academic  environment 
and  only  one  scientific  discipline,  the  general  categorization  of  physi- 
cists according  to  output  classifications  could  be  quite  similar  to  the 
government  technical  labor  output.  In  addition,  the  differences  noted 
between  departments  due  to  recruiting  and  department  status  differences 
could  be  expected  to  exist  in  the  government  R&D  environment  also.  This 
type  of  relationship  between  quantity  and  quality  of  output  may  be 
existent  in  the  present  research  environment  and  will  have  to  be  taken 
into  consideration  when  analyzing  the  survey  data. 

Porter.  1971.  Porter  and  associates  studied  the  motivational 
attitudes  of  40  engineering  graduates  during  their  first  year  of  employ- 
ment. His  objective  was  to  use  Expectancy  Theory  to  predict  how  atti- 
tudes would  change  after  a short  period  of  employment.  His  methodology 
was  to  interview  each  engineer  at  the  beginning  of  his  employment. 
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periodically  survey  the  engineers  during  the  first  12  tnonths  of  employ- 
ment, and  then  follow-up  with  a final  interview  at  the  completion  of  the 
first  12  months  of  employment.  The  survey  required  each  engineer  to  give 
his  perception  of  29  motivation  variables:  22  were  classified  as  posi- 

tive motivators  and  seven  were  classified  as  negative  motivators.  The 
results  of  the  study  indicated  that  the  rated  desirability  of  rewards, 
whether  classified  as  positive  or  negative,  remained  constant  throughout 
the  12  month  period  for  the  entire  test  group,  but  there  was  a signifi- 
cant drop  in  the  employees'  beliefs  that  high  levels  of  performance 
would  lead  to  desired  rewards.  In  addition,  the  belief  that  good  per- 
formance would  lead  to  undesirable  outcomes  increased  significantly 
(Ref  36). 

Porter's  study  indicates  that  certain  rewards  and  incentives  may 
have  a constant  level  of  desirability  regardless  of  the  job  environment. 
In  order  to  be  used  to  increase  job  motivation,  the  employer,  through 
management,  must  implement  rewards  and  incentives  adequately  and  fairly 
in  accordance  with  some  established  policy  so  the  scientist/engineer 
feels  that  he  is  being  rewarded  for  good  performance  rather  than  via 
some  arbitrary  company  action. 

Kuqel , 1974.  Kugel  translated  a study  performed  in  Leningrad, 

Russia  in  1970  that  attempted  to  identify  the  reasons  for  staff  changes 
in  the  scientific  comiunity.  The  study  identified  certain  variables 
which  were  consistently  mentioned  as  factors  causing  job  dissatisfaction. 
The  study  also  indicated  that  a positive  relationship  exists  between 
age  and  a decreasing  desirability  to  change  jobs. 
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Workers  were  classified  into  three  age  groups:  senior  (50-70), 

middle  (31-49),  and  young  (less  than  30).  The  study  involved  approxi- 
mately 1000  Russian  scientific  workers.  Not  too  surprisingly,  it  was 
found  that  the  young  age  group,  particularly  from  25  to  30,  had  the  low- 
est stability  index  and  were  labeled  as  consistently  dissatisfied  and 
impatient.  This  age  group  was  highly  influenced  by  and  concerned  with 
salary  and  vertical  mobility.  They  were  also  highly  dissatisfied  with 
the  disparity  between  the  work  assigned,  their  own  qualifications,  and 
the  subject  of  the  research  (Ref  25:9). 

The  highest  stability  index  was  found  in  the  middle  group,  particu- 
larly between  ages  45  and  50.  This  group  was  also  dissatisfied  with  the 
disparity  between  their  work  and  their  qualifications,  but  they  were 
less  concerned  with  salary  and  more  concerned  with  prospects  for  promo- 
tion. 

The  senior  group  was  also  concerned  with  the  lack  of  job  challenge, 
but  they  were  more  concerned  with  their  relationship  with  the  manager. 

Men  and  women  had  similar  motives  for  transfer,  but  men  were  gen- 
erally more  interested  in  the  content  and  nature  of  the  work  and  the 
associated  pay  while  women  tended  to  be  more  concerned  with  those  working 
conditions  involving  hygienic  factors. 

There  was  a strong  dependence  between  the  level  of  worker  stability 
and  his  length  of  service.  Of  the  sample  studied,  workers  less  than 
35  years  of  age  made  up  more  than  50  percent  of  the  sample,  and  more  than 
half  of  this  group  wanted  to  transfer  from  their  present  occupations. 

Although  no  single  factor  for  mobility  was  identified,  promotion 
and  pay  were  classified  as  highly  significant  factors  influencing  the 
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desire  to  transfer.  Manager  attitude  and  sanitary  and  hygienic  condi- 
tions were  identified  as  being  of  medium  importance,  while  attitudes  of 
colleagues  and  dissatisfaction  with  the  profession  were  considered  of 
little  importance  (Ref  25). 

Vincent  and  Mirakhor,  1972.  As  previously  discussed,  Vincent  and 
Mirakhor  investigated  the  importance  of  33  job  factors  to  100  Army  RSD 
scientists/engineers.  One  other  objective  of  this  research  was  to  identify 
any  underlying  relationships  between  productivity  and  age,  years  of  service, 
annual  salary,  job  satisfaction,  and  education.  In  determining  these 
relationships,  an  initial  classification  was  made  of  each  individual  as 
to  whether  he  indicated  by  his  responses  a high  or  low  level  of  job  satis- 
faction. As  a result  of  this  research  effort,  Vincent  and  Mirakhor  pre- 
sented the  following  findings: 

1.  Experience  did  not  appear  to  have  any  significant  relationship 
' with  publishing  papers. 

I 

I 2.  Salary  was  identified  as  the  best  inducement  to  publish  for  the 

' highly  satisfied  worker. 

i 

I 3.  The  highly  satisfied  worker  produced  at  a higher  rate  and  at  an 

earlier  age  than  scientists/engineers  with  low  job-satisfaction. 

4.  For  the  worker  with  low  job  satisfaction,  productivity  increased 
, with  higher  pay  rates,  indicating  that  salary  may  tend  to  compensate  for 

* job  dissatisfaction  at  some  level. 

I 5.  Productivity  increased  markedly  for  Ph.D.  degree  level  scientists/ 

i 

I engineers  as  compared  to  lower  degree  levels. 

i 6.  The  survey  data  indicated  a significant  relationship  existed  be- 

' tween  productivity,  as  measured  in  the  survey,  and  job  satisfaction  (Ref 
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Table  III  lists  those  job  factors  identified  by  the  survey  group  as 
being  the  most  and  least  important. 


Table  III 

Job  Factor  Importance 


Ranking 
(in  descending 
order  of  importance) 

Job  Factor 

Most  Important 

1. 

Pay 

2. 

Challenge  of  Assignment 

3. 

Nature  of  the  Assignment 

4. 

Opportunity  to  Use  Initiative 

5. 

Graphic  Location 

6. 

Job  Security 

7. 

Promotion  Prospects 

8. 

Opportunity  for  Increased  Respons- 
ibility 

9. 

Opportunity  for  Professional 
Development 

10. 

Opportunity  to  See  Personal  Ideas 
Applied 

Least  Important 
(in  increasing  order 
of  importance) 

1. 

Status  in  the  Community 

2. 

Public  Attitude 

3. 

Paperwork 

4. 

Writing  and  Signing  Reports 

5. 

Security  Restriction  to  Publishing 

6. 

Holidays 

7. 

Hours  of  Work 

8. 

Technical  Staff  Support 

9. 

Opportunity  to  Work  on  Highly 
Engineered  Products 

10. 

Physical  Condition  of  Work 

(Ref  44:46) 
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Sutmiary . Many  of  the  factors  that  were  identified  in  these  studies 
were  similar  and  consistently  identified  as  being  important  by  the 
individuals  surveyed.  It  is  anticipated  that  there  will  be  some  degree 
of  correlation  between  the  results  of  the  studies  discussed  and  the 
desirability  and  perception  of  rewards  being  investigated  by  this 
research. 

AF  Policy  on  Rewards/Incentives.  The  AF  has  established  a firm 
policy  towards  the  use  of  rewards  and  incentives.  Unfortunately,  as  in 
the  case  of  R&D  policy,  funding  and  the  policies  of  lower  command 
levels  often  conflict  with  the  official  AF  policy  and  often  reduce  the 
effectiveness  of  rewards  as  a means  of  recognizing  outstanding  perform- 
ance (Ref  3:  para  3).  As  an  example,  AFR  40-470,  paragraph  3c,  places 
severe  restrictions  on  the  frequency  of  monetary  rewards:  "repetitive 

or  yearly  cash  awards  or  quality  step  increases  granted  to  the  same 
individual  should  be  avoided  as  being  contrary  to  program  objectives" 
(Ref  3).  If  individuals  are  highly  motivated  by  these  types  of  recog- 
nition, as  the  previously  identified  studies  indicate,  this  restriction 
may  easily  cause  dissatisfaction  and  perhaps  adversely  affect  attitudes 
towards  performance. 

This  type  of  policy  on  the  frequency  of  reward  usage  is  prevalent 
throughout  the  AF  rewards  and  incentives  program.  There  appears  to  be 
a possible  correlation  with  Pelz'  findings  that  worker  attitudes 
towards  performance  are  affected  by  the  criteria  management  uses  to 
reward  individuals.  If  rewards  such  as  cash  or  quality  step  increases 
are  limited  by  time  periods,  as  they  are  in  the  AF,  it  is  possible  the 
worker  will  become  a "risk  averter"  as  identified  by  Pelz.  This  type 
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of  situation  should  not  be  tolerated  since  it  will  eventually  impact 
the  productivity  of  the  R&D  laboratory. 

Since  the  worker  will  generally  receive  satisfaction  only  from 
those  rewards  he  finds  desirable,  and  will  only  strive  for  those  rewards 
that  are  attainable,  it  is  imperative  that  laboratory  management  find 
alternatives  for  those  rewards  that  are  highly  desired  but  limited  for 
one  reason  or  another.  Of  course  it  may  be  possible  to  change  the  AF 
policy  and  increase  the  frequency  of  rewards,  but  as  discussed  earlier 
this  is  not  a viable  short  run  solution. 

Salary  and  cash  were  used  as  examples  of  AF  reward  restrictions 
because  they  were  also  consistently  identified  as  being  very  important 
to  the  scientific  worker.  Although  these  rewards  do  have  restrictions, 
they  are  available  through  a number  of  awards.  In  addition,  AF  regula- 
tions and  guidance  documents  identify  the  use  and  applicability  of  many 
other  rewards.  Table  IV  provides  a list  of  many  of  these  rewards  and 
their  reference  documents. 

Monetary  rewards  in  the  AF  are  probably  less  restricted  than  the 

chance  of  being  promoted  for  displaying  exceptional  performance.  Where 

there  are  many  rewards  or  awards  which  provide  the  worker  with  some 

degree  of  monetary  renumeration,  there  are  no  rewards  or  awards  that 

will  allow  the  worker  a direct  promotion. 

The  AF  policy  towards  promotions  does  not  appear  as  restrictive  as 

they  in  reality  are.  The  scientist/engineer 

May  aspire  to  the  maximum  grade  commensurate  with  the  person- 
nel structure  of  the  laboratory  without  assuming  supervisory 
or  managerial  responsibilities.  The  advancement  of  nonsuper- 
visory  scientists  and  engineers  may  be  based  solely  upon 
recognition  of  their  scientific  accomplishments  and  be  limited 
only  by  Public  Law  and  AF  Policy  (Ref  4:  section  C,  para  9b). 
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Table  IV 

Rewards  Identified  in  AF  Docuni^ntstion 


References 

Reward/Incentive 

ASDM  40-3  (Ref  10) 
AFR  40-451  (Ref  2) 
AFR  40-470  (Ref  3) 
AFSCR  900-1  (Ref  7) 
AFSCR  900-7  (Ref  8) 

Scientific  Achievement  Awards 

AFSC  Technical  Achievetnent  Awards 

Meritorious  Civilian  Service 

Exceptional  Civilian  Service 

Command  Civilian  Award  for  Valor 

Sustained  Superior  Performance 

Special  Acts  or  Services 

Quality  Step  Increases 

AFSC  Certificates  of  Merit 

Letters  of  Commendation  and  Appreciation 

Outstanding  Performance  Reports 

ASDR  40-4  (Ref  11) 

Merit  Promotions 

AFR  40-470  (Ref  3) 

Presidential  Award  for  Distinguished 
Federal  Civilian  Service 
DOD  Distinguished  Civilian  Service  Award 
AF  Decoration  for  Exceptional  Civilian 
Service 

AF  Outstanding  Unit  or  Organizational 
Excellence  Award 

Patricia  Kayes  Glass  Award  for  Outstand- 
ing Women  Scientists,  Engineers,  and 
Technicians 
AF  Association  Awards 

AFM  900-4  (Ref  1) 

Recognition  of  Suggestions,  Inventions 
or  Scientific  Achievement 

AFR  80-4  (Ref  5) 

Part-time  and  Full-time  Graduate  Study 
Participation  in  Seminars,  Symposiums, 
and  Meetings  of  Technical  Societies 
Independent  Research  in  Field  of  Ex- 
pertise 

AFR  80-3  (Ref  4) 

Prestige  of  Organization  and  Scientific 
Work 

Quality  of  Facilities  and  Environment 
Promotion  Within  Technical  Capacity 
Without  Oislodgenent 
Attendance  at  Professional  and 
Scientific  Meetings 
Sponsor  Professional  and  Scientific 
Meetings 

Publishing  Scientific  Works 
Apply  for  Patents 

Participate  in  Educational  Programs 
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Although  direct  promotion  within  the  civil  service  system  is  not  pos- 
sible as  the  direct  result  of  any  singular  achievement,  many  of  the 
rewards/awards  identified  in  AF  regulations  are  factors  considered  in 
the  normal  merit  promotion  system. 

The  merit  promotion  system  is  based  on  many  different  factors,  two 
of  them  being  a supervisor  evaluation  of  the  worker's  potential  and  the 
points  received  for  specific  awards/rewards  (Ref  2).  In  addition  to 
merit  promotions,  certain  awards  and  their  associated  point  credits 
are  used  for  retention  purposes  during  times  of  mandatory  force  reduc- 
tion. 

In  summary,  although  direct  promotion  as  the  result  of  a specific 
achievement  is  not  possible,  recognition  through  awards  for  continued 
outstanding  performance  do  increase  chances  of  promotion  through  the 
merit  promotion  system  and  also  increase  the  chances  of  job  retention. 
It  should  also  be  noted  that  except  for  the  supervisor  evaluation, 
most,  if  not  all,  of  the  rewards/awards  documented  for  merit  promotion 
purposes  can  be  considered  formal  recognition. 

Rewards,  Recognition,  and  Productivity.  Air  Force  policy  on 
recognition  of  exceptional  performance  reflects  much  of  the  philosophy 
discussed  throughout  the  general  literature  regarding  recognition, 
higher  job  satisfaction,  and  better  performance:  "recognition  granted 

for  achievements  promotes  greater  job  satisfaction,  fosters  sound 
employer-management  relations,  and  contributes  toward  sustainment  of  a 
creative  and  highly  productive  civilian  force"  (Ref  3:  para  la).  Un- 
fortunately, AF  policy  and  regulations  also  restrict  the  use  of  many 
rewards.  Therefore  the  laboratory  managers  must  use  whatever  means  they 
have  available  to  motivate  their  workers  and  improve  performance. 
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For  this  reason,  determination  of  those  rewards  that  are  desirable 
to  the  AF  scientists  and  determination  of  the  scientist's  attitude 
towards  the  present  methods  of  recognition  emphasized  by  tne  AF  R&D 
laboratories,  should  provide  sufficient  information  for  improving  and 
increasing  the  effectiveness  of  laboratory  rewards/incenti ves  policy. 


Rewards  Included  as  Variables 

Table  V lists  those  rewards  that  were  identified  for  investigation 
in  this  research.  They  were  selected  through  analysis  of  the  previously 
identified  literature  and  studies,  their  applicability  to  government 
employees,  and  some  personal  judgment  by  this  researcher.  Although 
several  of  the  variables  do  not  appear  applicable  to  federal  employees, 
it  was  decided  that  they  could  be  indirectly  related  to  recognition  of 
outstanding  performance  and  were  therefore  included. 
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Table  V - continued 


Variable 

Number 

Variable  Title 

16. 

Sustained  Superior  Performance  Awards 

17. 

Project  Related  Travel 

18. 

Increased  Promotion  Opportunity 

19. 

Letters  of  Appreciation/Commendation 

20. 

Improved  Working  Environment 

21. 

Educational  Opportunities 

22. 

Increased  Responsibility 

23. 

Voice  in  Work  Assignment 

24. 

Voice  in  Project/ Equipment  Expenditures 

25. 

Opportunity  to  Write,  Present,  or  Publish  Technical 
Papers 

26. 

Opportunity  to  Do  Independent  Research 

27. 

Opportunity  to  Teach,  Instruct,  or  Lecture 

28. 

Participation  in  Professional  Meetings 

29. 

Official/Unofficial  Compensation  Time 

30. 

Recognition  from  Professional  Societies/Groups 

31. 

Awards  from  Professional  Societies/Groups 

32. 

Recognition  from  Peers  (both  within  and  external  to 
the  Air  Force) 

33. 

A Good  Annual  Civilian  Evaluation  or  Good  Officer 
Effectiveness  Report 

*There  is  some  overlap  between  these  three  rewards.  Cash  is  associated 
with  several  of  the  formal  awards  including  suggestions.  Salary  Increases 
for  civil  servants  are  directly  related  to  promotions  while  Quality  Step 
Increases  are  a subset  of  salary  increases  associated  with  formal  awards 
as  recognition  for  outstanding  performance. 


Output/Productivity  Variables 

Many  forms  of  identifying  productivity  are  available  as  discussed  in 
the  various  research  studies,  but  for  purposes  of  this  research  only  out- 
put that  can  be  quantitatively  identified  will  be  used  to  represent  a 
worker's  productivity.  Although  a qualitative  assessment  of  RiD  produc- 
tivity is  often  more  practical  than  a quantitative  measure,  quantity  is 
easier  to  determine  and  measure,  and  much  less  subjective  (Ref  22:50). 

For  these  reasons,  each  worker  will  be  requested  to  identify  his 
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productivity  by  relating  to  the  number  of  specific  types  of  output  he  has 
produced.  The  output  variables  used  in  this  research  are  identified  in 
Table  VI. 


Table  VI 

Types  of  Output* 


Output 

Variable 

Number 

Category 

1. 

New  or  Improved  Products 

2. 

New  or  Improved  Processes/Techniques 

3. 

Patents/Patent  Applications 

4. 

Published  Papers  in  Technical  or  Professional  Journals 

5. 

AF  Technical  Reports 

6. 

AF  Technical  Memorandums 

7. 

Books 

8. 

Manuscripts 

9. 

Hardware/Software  Specifications 

10. 

Test  Plans 

11. 

Test  Reports 

12. 

Statements  of  Work 

13. 

Requests  for  Proposal  (in  addition  to  Statements  of  Work' 

14. 

Oral  Presentations  to  Technical/Professional  Audiences 

♦These  types  of  output  will  be  measured  over  a two  year  time  period  only 
to  allow  a conmon  frame  of  reference. 
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Statistical  Control  Variables 

Table  VII  lists  the  control  and  demographic  variables  used  in  this 
research  effort. 


Age.  The  age  variable  seemed  to  create  the  most  controversy  among 
researchers  as  it  relates  to  job  satisfaction,  involvement,  stability,  and 
performance.  For  example.  Hall  found  age  strongly  related  to  job  involve- 
ment and  intrinsic  motivation,  but  his  research  did  not  indicate  any 
significant  relationship  between  age  and  performance  (Ref  20:206-208). 
Vincent,  on  the  other  hand,  identified  a strong  relationship  between  age, 
level  of  job  satisfaction,  and  productivity  (Ref  44:47-50). 

Pelz  and  Andrews  found  several  differences  in  performance  attitudes 
and  actual  achievement  as  related  to  age  and  environment.  Most  scientific 
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workers,  regardless  of  the  type  of  work  performed, showed  a saddle- 
shaped  age  versus  performance  curve,  but  the  research  scientist  tended 
to  peak  in  performance  at  an  earlier  age  than  the  developnient  oriented 
scientist  (Ref  34:176-179). 

When  considering  the  environment  as  an  influence,  the  academic  and 
industrial  scientists  tended  to  peak  in  achievement  between  40  and  45. 
However,  the  assistant  government  scientists  did  not  reflect  a saddle- 
shaped  curve  for  achievement  but  displayed  a gradual  increase  in 
achievement  up  to  the  age  of  50  before  a major  decline  was  noted  (Ref 
34:187). 

Allison  identified  a strong  relationship  between  productivity,  age, 
and  the  application  or  use  of  recognition.  In  his  research,  he  recog- 
nized a disproportionate  distribution  of  productivity  with  age  and  pro- 
posed that  this  was  due  to  "accumulative  advantage."  This  "accumulative 
advantage"  is  based  on  the  degree  and  use  of  recognition  of  accomplish- 
ments by  the  scientist.  Highly  productive  scientists  maintain  or 
increase  their  producivity  due  to  the  proper  uses  of  recognition  as 
feedback;  conversely,  scientists  who  produce  very  little  generally 
receive  inadequate  or  no  recognition,  and  produce  even  less  with  time. 

As  a result,  this  phenomenon  provides  an  accumulative  advantage  over 
time  for  the  scientist  that  is  productive  and  reinforced  through  recog- 
nition. This  effect  increases  over  time  and  creates  an  increasingly 
unequal  distribution  of  productivity.  This  phenomenon  also  causes  an 
increased  association  among  productivity,  resources,  and  esteem  as 
career  age  increases  (Ref  9:596-606). 

Allison  proposed  the  "accumulative  advantage"  hypothesis  as  a much 
more  realistic  explanation  of  the  production  fluctuations  among 


37 


GSM/SM/76D-36 


1 

scientists  than  the  "sacred  spark"  hypothesis  proposed  and  supported  by 
some  researchers.  The  "sacred  spark"  hypothesis  recognizes  substantial, 
predetermined  differences  between  scientists  in  their  ability  and  moti- 
vation to  do  creative  work  (Ref  9:596-606). 

Whether  one  theory  has  more  validity  than  the  other  remains  to  be 
proven.  It  is  the  negative  or  pessimistic  attitude  that  can  result  from 
the  "sacred  spark"  concept  that  should  be  avoided.  If  the  supervisor 
accepts  the  philosophy  that  scientists/engineers  are  inherently  different 
and  there  is  very  little  that  can  be  done  to  improve  their  performance,  J 

then  performance  will  undoubtedly  not  improve.  This  lack  of  improvement 
could  be  due  more  to  the  supervisor's  attitude  than  the  worker's  ability. 

On  the  other  hand,  if  a positive  attitude  is  assumed,  an  atmosphere 
conducive  to  improvement  exists. 
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III . Methodology 

Survey  Technique 

The  questionnaire  was  determined  to  be  the  best  methoo  of  collecting 
data  for  this  research.  The  sample  size  of  scientists/engineers  and  the 
short  time  period  allocated  for  collecting  data  were  the  two  primary 
reasons  for  selecting  the  questionnaire  over  other  data  collection  tech- 
niques. There  were  482  scientists/engineers  selected  to  participate  in 
this  survey  and  only  four  weeks  were  available  for  data  collection.  The 
volume  of  data  anticipated  over  this  short  time  frame  made  the  interview 
or  any  other  form  of  personal  contact  with  the  test  group  impractical. 

Anonymity  was  another  factor  in  selecting  the  questionnaire  as  the 
appropriate  data  collection  method.  Both  the  response  rate  and  validity 
of  responses  from  the  test  group  tend  to  be  higher  in  surveys  which 
insure  the  respondents  anonymity.  The  questionnaire,  when  apolied  cor- 
rectly, provides  maximum  anonymity  for  the  survey  group.  In  addition, 
what  little  personal  information  was  needed  on  each  respondent  was  easily 
obtained  through  demographic  questions  on  the  questionnaire. 

Several  of  the  inhere^.;  disadvantages  normally  associated  with 
questionnaire  usage  were  partially  compensated  for  by  the  location  of  the 
survey  test  group.  Being  located  on  the  same  government  installation  as 
the  researcher,  general  administration  of  the  questionnaire,  any  re- 
required follow-up  action,  and  communications  with  the  test  group  and 
laboratory  management  were  greatly  enhanced  by  the  availability  of  the 
local  mail  distribution  system.  This  one  factor  is  credited  with  saving 
several  weeks  of  effort  in  data  collecting  that  would  have  been  required 
if  the  normal  postal  system  had  been  used. 
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Another  questionnaire  deficiency  anticipated  is  the  normally  low 
response  rate  associated  with  this  method  of  data  collection.  In  addi- 
tion, response  rates  tend  to  decrease  as  the  complexity  of  the  question- 
naire increases.  Although  the  questionnaire  was  reduced  in  complexity 
as  much  as  possible,  this  one  factor  could  still  limit  the  number  of 
responses.  Aside  from  questionnaire  complexity,  there  are  two  additional 
areas  considered  as  potential  problems  impacting  response  rates. 

The  first  problem  deals  with  the  test  group's  concern  over  their 
participation  in  the  survey.  Due  to  prior  surveys  and  laboratory  policy, 
the  workers  normally  require  management  approval  of  the  survey,  the 
questionnaire,  and  their  participation.  To  anticipate  this  problem,  a 
cover  letter  was  attached  to  the  questionnaire  which  was  signed  by  the 
commander  of  the  laboratory  surveyed  and  which  requested  each  respondent's 
fullest  cooperation  and  support  of  this  research. 

The  second  problem  involves  the  respondent's  psychological  feelings 
about  involvement.  Oppenheim  indicated  that  response  rates  tend  to 
increase  when  the  survey  group  feels  they  are  actually  part  of  the  re- 
search effort  and  have  some  contact  with  the  researcher  (Ref  33:76-80). 

The  questionnaire  identified  to  each  participant  that  they  were  welcome 
to  contact  the  researcher  for  any  questions  that  might  arise.  In  addi- 
tion, all  interested  participants  were  promised  a short  summary  of  the 
survey  results. 

To  insure  that  the  questionnaire  was  received  within  the  time  frame 
desired,  a deadline  was  imposed  on  the  response.  Rather  than  Indicate  a 
time  frame  for  response,  which  would  be  interpreted  differently  depending 
upon  when  the  questionnaire  was  received,  a date  was  identified.  The 
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deadline  allowed  the  participants  four  weeks  to  return  the  completed 
questionnaires.  It  was  felt  that  this  time  peripi^  was  long  enough  to 
include  most  periods  of  worker  absenteeism,  including  vacations. 

( 

Questionnaire  Development 

The  questionnaire  that  was  eventually  used  in  this  survey  was  the  ] 

result  of  several  interviews  with  laboratory  managers  and  workers,  a pre- 
test of  the  questionnaire,  numerous  reviews,  and  several  major  revisions. 

The  first  draft  of  the  questionnaire  consisted  of  the  following  sections: 
statistical  and  demographic  questions,  identification  of  reward  desir- 
ability, measurement  of  the  scientist's  perception  of  how  often  the 
supervisor  rewards  innovative  output,  and  a similar  measurement  of  how 
often  the  organization  rewards  innovative  output. 

Further  analysis  and  discussion  with  laboratory  personnel  resulted 
in  deletion  of  the  section  dealing  with  the  organization  and  addition  of  I 

two  more  sections.  Although  the  organization  might  ultimately  control 
the  use  and  distribution  of  certain  rewards,  it  was  felt  the  supervisor 

! 

is  normally  recognized  as  the  initiator  for  most  rewards,  and  it  is  at 
the  supervisor  level  that  changes  can  best  be  implemented. 

The  two  sections  added  were  worker  identification  of  output  for  a j 

i 

two  year  period  and  questions  concerning  standards  on  rewards  and  the 

distribution  of  rewards.  j 

Finally,  on  28  June,  a draft  questionnaire  was  completed  and  distri- 
buted to  21  scientists/engineers  within  a division  of  the  AF  Flight 

Dynamics  Laboratory  (AFFDL).  This  small  group  was  used  as  a pretest  of  ' 

the  questionnaires  readibility  and  comprehensibility.  Nine  of  the  21 
questionnaires  were  returned  and  used  in  formulating  the  final  question- 
naire. 
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, Sample.  Support  for  this  research  was  provided  by  the  AFFDL  at 

Wright-Patterson  Air  Force  Base,  Ohio.  The  laboratory  management  indi- 
cated an  interest  in  the  subject  of  this  research  and  offered  their  sup- 
port. In  addition,  there  was  a sufficient  number  of  scientists/engineers 
within  this  laboratory  to  provide  a good  data  base  and  a representative 
sample  of  AF  scientists/engineers  (Ref  6:6-1  to  6-25). 

The  AFFDL  administrative  and  personnel  offices  provided  the  neces- 
sary information  to  identify  the  specific  individuals  to  receive  the 
‘ survey  questionnaire.  Of  the  approximately  1000  people  working  within 

AFFDL,  482  were  identified  as  nonsupervisory  R&D  scientists  or  engineers. 

Distribution.  On  22  July  1976,  482  questionnaires  were  distributed 

I 

to  the  five  divisions  within  AFFDL,  excluding  the  group  used  for  pretest 
purposes.  By  13  August  1976,  the  response  rate  was  39  percent  and 
leveling-off  rapidly.  Approximately  10  percent  of  those  received  did  not 
I meet  the  criteria  for  analysis  and  were  deleted. 

' On  16  August  1976,  a follow-up  letter  was  sent  to  425  AFFDL 

scientists/engineers  (see  Appendix  B).  Whether  the  response  rate  in- 
j creased  because  of  the  follow-up  letter  or  other  factors  is  unknown,  but 

j by  20  August  1976,  the  response  rate  had  increased  to  55  percent.  By  the 

] cut-off  date,  3 September  1976,  62.8  percent  of  the  questionnaires  had 

been  returned. 

’ Several  of  the  returned  questionnaires  were  deleted  from  the  survey 

. analysis  due  to  the  respondents  not  meeting  the  nonsupervisory  criteria 

’ or  because  50  percent  or  more  of  the  questions  in  one  or  more  sections 

of  the  questionnaire  were  left  unanswered.  This  latter  criteria  was 
j decided  upon  by  the  researcher  as  the  maximum  level  of  missing  data 
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acceptable.  These  deletions  resulted  in  278  questionnaires  (57.6  percent 
of  the  survey  sample)  being  included  in  the  final  data  analysis. 

The  278  questionnaires  included  in  the  data  analysis  consisted  of 
226  questionnaires  with  no  missing  data  and  52  questionnaires  with  some 
missing  data.  The  missing  data  was  generally  restricted  to  one  section 
of  the  questionnaire  for  any  one  respondent  and  provided  useful  data  in 
the  analysis  of  the  completed  sections.  The  impact  of  the  missing  data 
on  the  analysis  was  considered  less  critical  than  the  impact  of  excluding 
all  52  of  the  questionnaires  from  the  data  base.  In  addition,  it  was 
hoped  that  the  missing  responses  would  provide  some  useful  information 
regarding  possible  trends  in  the  responses  to  certain  questions. 

Questionnaire  Structure 

The  final  questionnaire  consisted  of  six  main  sections  plus  two 
cover  letters  and  an  introduction  (see  Appendix  C).  Sections  one,  two, 
three,  five,  and  six  were  similar  to  the  pretest  questionnaire  and  con- 
sisted of  the  following  question  categories:  statistical  and  demo- 

graphic information,  output/productivity,  desirability  of  rewards, 
perception  of  being  rewarded  and  receiving  specific  rewards  from  the 
supervisor  for  innovative  output,  and  the  awareness  of  organizational 
standards  on  rewards  and  the  perceived  fairness  of  the  distribution  of 
rewards. 

Section  four  was  added  after  the  pretest  due  to  the  possible  import- 
ance of  informal  recognition  as  a reward  and  its  effect  on  productivity 
and  job  satisfaction.  This  section  required  the  respondent  to  identify 
three  types  of  informal  recognition  he  finds  desirable, in  decreasing 
order  of  desirability.  Since  the  section  on  desirability  also  included 
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"informal  recognition"  as  a reward  and  several  specific  rewards  which 
could  be  classified  as  informal  recognition,  the  individual's  response  to 
this  section  serves  as  a reliability  check  on  his  responses  to  section 
three. 

Measurement  Scales.  Several  measurement  techniques  were  used  through 
out  this  questionnaire.  The  questions  requiring  measurement  of  the  percep 
tion  of  being  rewarded  or  receiving  certain  rewards  for  innovative  output 
were  based  on  a nine  point  scale  (1  to  9),  for  compatibility  with  Stahl's 
research  (Ref  40:226-229).  The  variable  "to  what  extent  does  the  super- 
visor reward  innovative  output"  was  duplicated  from  Stahl's  questionnaire 
in  order  to  obtain  the  same  measure  before  trying  to  determine  which 
rewards  contributed  to  its  rating. 

The  desirability  of  rewards  variables  were  measured  on  a seven  point 
scale  (1  to  7).  Although  the  nine  point  scale  normally  provides  a higher 
reliability,  the  scale  used  for  these  variables  was  descriptive  rather 
than  numerical  and  the  two  additional  ratings  added  toomuch  complexity 
and  confusion  to  an  already  complex  questionnaire.  The  seven  point  scale 
was  considered  more  reliable  than  a smaller  scale  and  less  confusing  than 
a larger  scale. 

Output  was  a quantitative  measure  only  and  did  not  require  any  spe- 
cial measurement  techniques,  but  a common  time  frame  was  required  for 
reporting  output  to  allow  comparability  of  the  different  respondents. 

For  this  reason,  each  respondent  was  requested  to  identify  his  produc- 
tivity over  the  past  two  years  only.  This  time  period  was  selected  as  a 
compromise  for  purposes  of  measurability  and  accuracy  (Ref  40:86-87). 


The  three  riscel laneous  variables  dealinc  with  awareness  of  organi- 
zational standards  un  rewards  and  the  fairness  of  the  fonnal  and  informal 
rewards  distribution  were  dichotomy  questions  and  required  a simple  yes 
or  no  response. 

No  measurement  scheme  was  attached  to  the  open-ended  question  re- 
garding identification  of  three  forms  of  infc.mtal  recognition.  Although 
the  question  asked  the  respondent  to  list  three  desirable  forms  of 
informal  recognition  in  descending  order  of  importance,  a slightly  dif- 
ferent technique  was  used  in  the  analysis  of  this  question  and  will  be 
discussed  in  the  section  on  analytic  methods. 

Output/Producti vi ty . As  indicated  in  Table  VI,  the  productivity 
of  each  respondent  is  determined  by  the  identification  of  the  quantity 
of  each  output  category  over  the  past  two  years.  Total  output  will  be 
a quantitative  measure  determined  by  sunning  all  of  the  output  cate- 
gories for  each  respondent.  All  outputs  are  considered  to  have  equal 
weighting  before  summing. 

Originally  only  one  variable  was  to  be  used  to  represent  output/ 
productivity,  but  some  concern  arose  over  the  placement  of  equal  value 
on  each  output  category  and  the  survey  groups  adherence  to  the  two  year 
reporting  period  for  output.  Due  to  these  additional  considerations, 
the  output  categories  were  also  grouped  to  provide  a reliability  check 
and  a more  meaningful  analysis  of  productivity. 

Table  VIII  lists  the  additional  classifications  of  output  for 
analysis  purposes. 
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Table  VIII 

Output/Productivity  Categories 


Variable 

Number 

Output  Included 

1. 

All  of  the  Output  identified  in  Table  VI 

2. 

Published  Papers  in  Technical  or  Professional  Journals 

3. 

Technical  Reports 

4. 

Technical  Memorandums 

5. 

Published  papers,  technical  reports,  and  technical 
memorandums 

6. 

New  or  improved  products,  processes,  and  techniques, 
and  patents  or  patent  applications 

7. 

Hardware/ software  specifications,  test  reports,  test 
plans,  statements  of  work,  requests  for  proposal, 
books,  and  manuscripts 

8. 

Oral  presentations  to  technical  or  professional 
audiences 

Variable  Abbreviations 

Table  IX  lists  the  different  sections  identified  in  the  questionnaire 
and  their  associated  variables  and  variable  abbreviations  used  for  analy- 
sis purposes. 
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Variable 

Category 

and 

Abbreviation 


Table  1\ 

Variable  Ai'Dreviation' 


Variable  Title 


Statistical  Control  Variables 


AGE  Age 

AGEGP  Age  according  to  ten  year  increment  (20-29,  30-39,  etc.) 

AGELVL  Age  according  to  fifteen  year  increments  (20-35,  36-50, 

51-65) 

GRADE  Civilian  grade  or  military  rank 

MILCIV  Military  or  Civilian  Occupation 

SECYRS  Years  in  section  by  one  year  increments  up  to  five  years 

YRSSEC  Actual  years  in  the  section 

SUPTME  Years  the  supervisor  in  charge  of  the  section  in  one 

year  increments  up  to  five  years 

SUPYRS  Actual  years  the  supervisor  in  charge  of  the  section 

EDCTN  Level  of  Education 

NTWRK  Nature  of  Work  (research,  development,  support,  or  other) 

NWRKA  The  number  of  working  areas  involved  in 

ASCEXP  Actual  years  of  scientific  experience 

FSCEXP  Actual  years  of  scientific  experience  while  employed 

by  the  federal  government 

Productivity 

OUTPUT  Sum  of  all  the  output  categories  listed  in  Table  VI 

VARl  Published  papers  in  professional/technical  journals 

VAR2  Technical  Reports 

VAR3  Technical  Memorandums 

VAR4  The  sum  of  VARl,  VAR2,  VAR3 

VARS  New  or  improved  processes,  products  and  techniques, 

and  patents  or  patent  applications 
VARS  Hardware/software  specifications,  test  reports,  test 

plans,  statements  of  work,  requests  for  proposal,  books, 
manuscripts 

VAR7  Oral  presentations  to  tehcnical  or  professional 

audiences 

Desirability  of  Rewards 

RWRDl  Cash 

RWRD2  Salary  Increases 

RWRD3  Special  Acts  and  Services  Awards 

RWRD4  Quality  Step  Increases 

RWR05  Recognition  of  Suggestions 

RWRD6  Implementation  of  Suggestions 

RWRD7  Outstanding  Performance  Reports 
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Table  IX  - continued 


Variable 

Category 

and 

Abbreviation 

Variable  Title 

Desirability 

of  Rewards  (Cont'd) 

RWRD8 

Honorary  Organizational  Awards 

RMRD9 

AFSC  Awards  for  Scientific/Technical  Achievement 

RWRDIO 

AFSC  Certificates  of  Merit 

RWRDl 1 

Recognition/Awards  for  Inventions 

RWRD12 

Informal  Recognition 

RWRDl 3 

Competent  Supervisor  Evaluation 

RWRDl 4 

Honorary  Individual  Awards 

RWRDl 5 

Annual  Intra-laboratory  Awards 

RWRDl 6 

Sustained  Superior  Performance 

RWRDl 7 

Project  Related  Travel 

RWRDl 8 

Increased  Promotion  Opportunity 

RWRDl 9 

Letters  of  Appreciation/Commendation 

RWRD20 

Improved  Working  Environment 

RWRD21 

Education  Opportunities 

RWRD22 

Increased  Responsibility 

RWRD23 

Say  in  Work  Assignment 

RWRD24 

Say  in  Project/Equipment  Expenditures 

RWRD25 

Opportunity  to  Write,  Present,  or  Publish  Technical 
Papers 

RWRD26 

Opportunity  to  do  Independent  Research 

RWRD27 

Opportunity  to  Teach  or  Lecture 

RWRD28 

Participation  in  Professional  Meetings 

RWRD29 

Official/Unofficial  Compensation  Time 

RWRD30 

Recognition  from  Professional  Groups 

RWRD31 

Awards  from  Professional  Groups 

RWRD32 

Recognition  from  Peers 

RWRD33 

Good  Annual  Evalution 

Perceptions 

SUPRWRD 

The  extent  the  Supervisor  Rewards  Innovative  Output 

The  perception  of  receiving  the  following  rewards  for  innovative 
output: 

PRWRDl 

Sustained  Superior  Performance 

PRWRD2 

Special  Acts  or  Services 

PRWRD3 

Annual  Intra- laboratory  Awards 

PRWRD4 

Individual  Honorary  Awards 

PRWRD5 

Quality  Step  Increases 

PRWRD6 

Honorary  Organization  Awards 

PRWRD7 

Outstanding  Performance  Reports 
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Table  IX  - continued 


Variable 

Category 

and 

Abbreviation 

Variable  Title  j 

1 

1 

Perceptions  (Cont'd)  j 

PRWRD8 

Letters  of  Appreciation/Commendation  ! 

PRWRD9 

Informal  Recognition 

PRWRDIO 

Competent  Supervisor  Evaluation 

PRWRDl 1 

Opportunity  to  Write,  Publish,  or  Present  Technical 

PRWRD12 

Papers 

Opportunity  to  Participate  in  Professional  Meetings 

PRWRDl 3 

Increased  Say  in  Project/Equipment  Expenditures 

PRWRDl 4 

Increased  Promotion  Opportunity 

PRWRDl 5 

Increased  Project  Related  Travel 

PRWRDl 6 

Increased  Responsibility 

PRWRDl 7 

Improved  Working  Environment 

PRWRDl 8 

Say  in  Work/Project  Assignment 

PRWRDl 9 

Official/Unofficial  Compensation  Time 

PRWRD20 

Increased  Educational  Opportunity 

PRWRD21 

Opportunity  to  Teach,  Instruct,  or  Lecture 

PRWRD22 

Opportunity  to  do  Independent  Research 

PRWRD23 

AFSC  Awards  for  Scientific/Technical  Achievement 

PRWRD24 

AFSC  Certificates  of  Merit 

PRWRD25 

Good  Annual  Evaluation 

Miscellaneous 

STNDS 

Awareness  of  Organizational  Standards  or  Policy  govern- 

FORM 

ing  the  requirements  for  and  the  application  of  rewards 
The  Fairness  of  the  Distribution  of  Formal  Rewards 

INFORM 

The  Fairness  of  the  Distribution  of  Informal  Rewards 

Analytic  Methods 

The  objectives  or  problems  being  investigated  generally  dictate  the 
types  of  analysis  to  be  used  for  any  research  effort.  In  addition,  the 
researcher  must  be  aware  that  actual  results  do  not  always  coincide  with 
the  anticipated  results.  This  later  occurrence  requires  that  any  assump- 
tions or  hypotheses  made  early  in  the  research  be  verified  by  the  actual 
survey  data. 

Several  of  the  variables  investigated  in  this  research  required  very 
little  analysis  and  proposed  no  particular  problems,  but  other  variables 
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were  more  complex  in  their  relationships  with  other  variables  and  required 
a more  detailed  analysis. 

The  following  analytical  techniques  were  identified  for  application  to 
the  survey  data.  In  addition,  most  of  the  following  techniques  were  avail 
able  in  local  computer  systems  through  the  Statistical  Package  for  Social 
Sciences  (SPSS)  (Ref  31). 

Variable  Relationships.  A general  check  of  the  linear  relationships 
between  pairs  of  variables  listed  in  Table  IX  was  considered  the  first 
step  in  the  analysis  process.  For  those  variables  which  are  approximated 
by  a normal  distribution,  Pearson  Product-Moment  Correlations  will  be 
calcilated  using  the  appropriate  SPSS  routine. 

If  groups  of  variables  do  not  follow  the  distribution  assumption 
necessary  to  calculate  Pearson  correlations,  nonparametric  techniques 
within  SPSS  will  be  used  to  calculate  variable  correlations.  Statistical 
Package  for  Social  Sciences  allows  calculation  of  either  the  Kendall  or 
Spearman  Correlation  Coefficients.  For  purposes  of  this  research,  if 
nonparametric  correlation  techniques  are  required,  both  the  Kendall  and 
Spearman  correlation  coefficients  will  be  calculated  and  the  correlation 
technique  which  provides  the  lesser  significant  correlations  (more  con- 
servative) will  be  selected  for  determining  variable  relationships. 

Once  the  correlation  coefficients  between  variables  have  been  ex- 
amined, further  investigation  of  the  specific  questionnaire  categories 
will  be  undertaken.  Additional  investigation  involves  the  analysis  of 
relationships  between  dependent  or  criterion  variables  and  independent 
or  predictor  variables.  The  output  variables  and  the  "extent  supervisors 
reward  innovative  output"  variable  were  identified  as  criterion  vari- 
ables for  analysis  purposes. 
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Calculation  of  a correlation  coefficient  only  identifies  the  degree 
of  linear  relationship  between  two  variables  and  does  not  identify  the 
cause  of  that  relationship  (Ref  23:222).  It  is  also  possible  that  a low 
correlation  between  two  variables  can  mislead  one  into  thinking  no  rela- 
tionship exists  between  the  two  variables,  when  a curvilinear  relationship 
may  still  exist  (Ref  23:219).  Curvilinear  relationships  can  be  extremely 
complex  and  difficult  to  interpret  and  will  not  be  analyzed  in  this  re- 
search. 

Regression  of  Predictor  Variables.  Once  the  degree  of  linear  cor- 
relation has  been  determined  between  variables,  an  investigation  will  be 
made  of  the  variance  displayed  by  the  criterion  variables.  It  is  hoped 
through  regression  analysis,  specific  predictor  variables  can  be  identi- 
fied that  explain  most  of  the  criterion  variables  variance.  There  are 
several  regression  techniques  available,  but  a technique  was  required 
that  would  take  into  account  any  partial  correlations  that  might  exist 
between  the  independent  variables. 

Stepwise  regression  using  forward  inclusion  of  variables  into  the 
regression  equation  and  backward  checking  to  delete  included  variables 
which  no  longer  meet  the  preestablished  criteria  for  inclusion,  was 
selected  as  the  most  appropriate  regression  method  for  this  analysis. 
Stepwise  regression  will  be  used  on  the  productivity  variables  and  "the 
extent  supervisors  reward  innovative  output"  (SUPRWRD)  variable.  The 
predictor  variables  to  be  analyzed  in  the  regression  analysis  will  include 
the  25  perceptions  of  receiving  specific  rewards  plus  seven  of  the  major 
demographic  variables. 

Canonical  Analysis  of  Productivity.  Regression  techniques  only 
allow  analysis  of  the  dependent  or  productivity  variables  one  at  a time 
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and  do  not  allow  treatment  of  the  output  as  a group  of  possibly  inter- 
related variables  for  simultaneous  analysis  against  the  predictor  vari- 
ables. Canonical  analysis  allows  the  determination  of  the  linear  rela- 
thionship  between  two  sets  of  varialbes  and  will  be  applied  to  the 
analysis  of  the  productivity  variables  (Ref  31:517). 

Although  SPSS  has  a program  for  canonical  analysis,  the  variable 
loadings  on  the  canonical  variates,  the  root  values,  and  the  canonical 
variates  level  of  significance  are  not  provided  by  the  SPSS  routine. 
Therefore,  the  canonical  program  identified  in  the  FORTRAN  Programming 
for  the  Behavioral  Sciences  by  Veldman  will  be  used  for  this  analysis 
(Ref  43). 

Reduction  of  Variables:  Factor  Analysis.  Many  of  the  reward 

variables  identified  in  the  questionnaire  may  have  strong  correlations 
with  each  other.  It  may  be  possible  to  reduce  this  list  of  rewards  into 
a smaller  group  of  different  rewards  and  still  retain  most  of  the  informa- 
tion contained  in  the  original  variables  (Ref  14:4-9).  Factor  analytical 
techniques  allow  such  a determination  and  will  be  applied  to  both  sets 
of  reward  variables  used  in  this  survey. 

There  are  two  decisions  to  be  made  when  utilizing  factor  analysis. 

The  method  of  factor  analysis  and  the  method  of  axis  rotation  to  apply  to 
the  initial  factors  must  be  identified. 

There  are  several  factor  analytical  methods  available  to  the  re- 
searcher. The  SPSS  manual  identifies  five  factor  analytical  methods  while 
Comrey  lists  several  different  techniques  (Ref  31:478-482  and  Ref  14). 
Principle  factoring  without  iteration  was  selected  as  the  factor  analytical 
technique  for  this  research  because  of  its  frequency  of  use  in  this  type 
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of  research  and  the  recommendation  of  the  writers  of  the  SPSS  Manual  to 
those  individuals  who  are  unfamiliar  with  factor  analysis  methods  (Ref 
31:480).’ 

The  VARIMAX  orthogonal  method  of  rotation  was  also  selected  because 
of  its  frequency  of  use  and  the  same  recommendations  by  the  authors  of 
the  SPSS  Manual. 

Frequencies  and  Statistics.  Means,  standard  deviations,  frequency 
of  responses,  and  the  number  of  valid  data  responses  will  be  identified 
for  each  variable,  where  appropriate,  using  the  statistical  routines 
available  in  SPSS.  The  three  variables  dealing  with  awareness  of 
standards  and  fairness  of  rewards  distribution  will  be  reported  accord- 
ing to  response  frequency  and  relation  to  other  variables  only. 

Rankings.  Two  areas  will  involve  ranking  of  variables.  The  area 
on  reward  desirability  will  be  ranked  according  to  the  mean  desirability 
score  before  factor  analysis. 

A ranking  will  also  be  performed  on  the  informal  rewards  identified 
by  the  survey  group  in  the  one  open-ended  question  asked.  The  types  of 
informal  recognition  identified  by  the  respondents  will  be  listed  accord- 
ing to  a special  weighting  assigned  to  each  response.  The  weighting 
factors  decided  upon  by  this  researcher  are  three  for  first  place,  two 
for  second  place  and  one  for  third  place.  The  total  score  and  ranking 
for  each  type  of  informal  recognition  will  then  be  determined  by  the 
position  in  which  the  type  of  recognition  is  identified  and  its  associ- 
ated weighting  summed  for  all  of  the  individual  responses. 

This  method  of  weighting  assumes  an  equal  increment  of  difference 
between  each  of  the  three  levels  of  importance,  and  any  three  consecutive 
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numbers  could  have  served  as  weighting  factors.  It  is  intended  only  as  a 
means  of  identifying  the  relative  frequency  and  level  of  desirability  of 
the  differeint  types  of  informal  recognition  mentioned  by  the  respondents. 

Content  Analysis.  The  types  of  informal  recognition  identified  by 
the  survey  respondents  will  be  categorized  according  to  the  theme  of  the 
response.  For  example,  a pat-on-the-back  by  the  supervisor,  verbal 
appreciation  by  the  supervisor,  and  a supervisor  thank  you  for  a job  well 
done  could  all  be  classified  as  supervisor  recognition  of  a good  job. 

This  type  of  classification  will  be  performed  on  the  types  of  informal 
recognition  prior  to  the  ranking  and  weighting  of  the  responses.  The 
results  of  this  content  analysis  should  make  the  results  more  meaningful. 
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IV.  Results  and  Discussion 


Outline  of  Analysis 

Due  to  the  large  amount  of  analysis  performed  on  the  questionnaire 
data,  the  results  of  this  analysis  will  be  presented  in  a format  that 
allows,  as  much  as  possible,  the  logical  flow  from  the  analysis  of  one 
area  to  related  areas.  For  this  reason,  the  following  outline  will  serve 
as  a guide  to  the  analysis  results  presented  in  this  chapter: 

A.  Introduction 

Deleted  Variables 

Statistical  Characteristics  of  the  Respondents 

B.  Fairness  of  Rewards  and  Awareness  of  Standards 

Correlations  with  Other  Variables 

C.  Desirability  of  Rewards 

Correlations  with  Demographic  Variables 
Correlations  Between  Desirability  Variables 
Factor  Analysis  of  Desirability  Variables 

D.  Informal  Recognition 

Desired  forms  of  Informal  Recognition 

E.  Perceptions  of  Rewards 

Correlations  with  Demographic  Variables 
Correlations  with  Desirability  Variables 
Factor  Analysis  of  Perception  Variables 

F.  Extent  Supervisor  Rewards  Innovative  Output  (SUPRWRD) 

Correlations  with  Perceptions  and  Demographics 
Regression  Analysis 

6.  Productivity 

Correlations  Between  Output  Variables 
Correlations  with  Demographics 
Correlations  with  Perception  Variables 
Canonical  Analysis  of  Productivity 


Introduction 

A preliminary  analysis  of  the  returned  questionnaires  resulted  in 


several  variables  being  deleted  from  further  analysis.  In  addition,  it 
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was  determined  that  the  productivity  variables  were  approximated  more 
by  an  exponential  than  a normal  distribution.  As  a result  of  this 
latter  discovery,  nonparametric  Spearman  and  Kendall  Correlation 
Coefficients  were  calculated  for  the  productivity  variables.  The 
Spearman  Rank  Order  Correlations  were  more  conservative  than  the  Kendall 
Correlations,  and  for  this  reason,  the  Spearman  Correlations  were  used 
in  the  analysis  of  productivity  relationships. 

Deleted  Variables.  Two  demographic  and  two  productivity  variables 
were  deleted  from  the  analysis.  The  two  demographic  variables,  "nature 
of  work"  (NTWRK)  and  "number  of  working  areas"  (NWRKA),  were  deleted 
because  of  the  unexpected  variety  of  responses  and  the  questionable 
validity  associated  with  these  two  variables. 

Two  productivity  variables  were  also  deleted  because  of  the  ques- 
' tionable  validity  of  a number  of  the  responses.  The  variable  "oral 

I 

presentations  to  technical/professional  audiences"  (VAR7)  appeared  to  be 

< 

interpreted  differently  by  many  of  the  respondents  than  was  originally 
I intended  by  the  researcher.  The  actual  number  of  such  presentations 

I reported  by  some  of  the  respondents  was  inordinately  high  for  a two  year 

t 

J reporting  period. 

, This  apparently  inflated  productivity  value  could  have  been  caused 

« by  either  the  respondents  reporting  output  for  time  periods  greater  than 

‘ the  two  year  period  stipulated  in  the  questionnaire,  or  the  erroneous 

: inclusion  of  any  form  of  briefing  or  presentation  as  part  of  this  output. 

The  former  problem  was  taken  into  consideration  during  the  initial 
analysis  of  the  questionnaires  through  a reliability  check.  A maximum 
of  ten  technical  reports  or  20  technical  memorandums  was  considered  a 
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reasonable  or  at  least  possible  quantity  of  output  for  a two  year  period. 
Respondents  that  exceeded  these  quantity  values  were  deleted  from  any 
further  analysis. 

The  latter  problem  could  ,iOt  be  as  easily  identified  or  related  to 
specific  respondents.  There  were  several  questionnaires  that  passed 
the  reliability  check  but  still  reflected  as  many  as  50  “oral  presenta- 
tions" over  a two  year  period.  Therefore,  "oral  presentations"  were 
considered  an  unreliable  measure  of  worker  productivity  and  deleted  from 
the  analysis. 

Deletion  of  "oral  presentations"  (VAR7)  required  the  deletion  of 
the  corresponding  overall  productivity  variable  OUTPUT  since  its  value 
included  VAR7.  It  was  decided  that  a new  total  output  variable  (sum  of 
VARl  through  VAR6)  was  not  necessary. 

Demographic  Statistics.  Tables  X and  XI  identify  the  general 
characteristics  of  the  scientists  surveyed. 


Table  X 

Statistical  Characteristics  of  the  Respondents  (N=278) 


Variable 
Abbreviations  ‘ 

Mean 

Standard 

Deviation 

Range 

AGE 

36.2  Years 

9.1  Years 

22  to  69  Years 

ASCEXP 

11.5  Years 

7.5  Years 

0 to  36  Years 

FSCEXP 

9.9  Years 

6.8  Years 

1 to  29  Years 

YRSSEC 

5.8  Years 

5.2  Years 

0 to  25  Years 

SUPYRS 

4.8  Years 

4.6  Years 

0 to  20  Years 

COMMON 

18.6  Percent 

23.4  Percent 

0 to  100  Percent 

‘See  Table  IX 

for  explanation 

of  abbreviations 
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Table  XI 


Test  Group  Characteristics 


Variable 

Abbreviation' 

Subcategory 

Number  of 
Respondents 

MILCIV 

Mi  1 i tary 

66 

Civilian 

212 

GRADE 

GS  6,  7,  8,  or  2d  Lt 

13 

GS  9,  10,  or  1st  Lt 

25 

GS  11 

21 

GS  12  or  Captain 

105 

GS  13  or  Major 

99 

GS  14  or  Lt  Colonel 

15 

AGELVL 

Less  than  35  years  of  age 

140 

35  to  50  years  of  age 

112 

More  than  50  years  of  age 

26 

AGEGP 

Less  than  30  years  of  age 

75 

30  to  39  years  of  age 

112 

40  to  49  years  of  age 

63 

50  to  59  years  of  age 

23 

More  than  59  years  of  age 

5 

EDCTN 

BS  Degree 

41 

BS  + 

90 

MS  Degree 

61 

MS  + 

57 

Ph.D. 

29 

'See  Table  IX 

for  explanation  of  abbreviations 

Fairness  of  Rewards  and  Awareness  of  Standards 

The  responses  to  the  three  dichotomous  variables  included  in  the 


questionnaire  are  presented  in  Table  XII.  The  three  variables  are;  "are 
you  aware  of  organizational  standards  governing  the  requirements  for  and 
the  application  of  rewards?"  (STNDS),  "is  the  distribution  of  formal 
rewards  fair?"  (FORM),  and  "is  the  distribution  of  informal  rewards  fair?" 
(INFORM). 
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Table  XII 

Frequency  of  Responses  to  Awareness  of  Standar-as  and 
Fairness  of  Rawa.  ds  Dutr  iu-t  ioi. 


Variable 

Abbreviation 

Responses  (total  number/overall  percentage) 

Yes 

No 

1 No  Response 

STNDS 

71/25.5% 

206/74.1% 

l/.4% 

FORM 

89/32  % 

162/58.3% 

27/9.7% 

INFORM 

121/43.5% 

132/47.5% 

25/9  % 

1 ■ 

At  first  glance,  the  number  of  missing  responses  to  the  two  percep- 
tions on  the  fairness  of  rewards  distribution  seems  surprising,  but  most 
of  these  missing  responses  were  associated  with  individuals  that  had 
worked  for  the  R&D  laboratory  for  less  than  one  year.  As  indicated  by 
several  of  the  respondents,  they  did  not  feel  they  had  been  in  the  organi- 
; zation  long  enough  to  form  an  opinion  on  the  fairness  of  rewards  distribu- 

1 tion  regardless  of  whether  the  rewards  were  classified  as  formal  or 

‘ informal. 

It  is  also  apparent  from  the  responses  to  the  questionnaire,  that 
j the  survey  group  does  not  feel  that  rewards  distribution  is  fair,  although 

I informal  rewards  are  felt  to  be  distributed  more  fairly  than  formal 

rewards. 

^ Although  almost  100  percent  of  the  respondents  answered  the  question 

on  the  awareness  of  organizational  standards  governing  the  use  of  rewards, 

■ only  25  percent  of  the  respondents  indicated  any  awareness  of , or famil iar- 

ity  with  such  organizational  standards.  This  lack  of  awareness  could 
be  due  to  a number  of  organizational  problems  but  is  most  likely  due  to 

* 
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either  poor  communications  between  management  and  the  worker  about  exist- 
ing standards  or  the  actual  absence  of  any  standards  within  the  labora- 
tory environment.  In  either  case,  documented  standards  governing  reward 
achievement  should  be  established  by  each  laboratory,  should  be  comnuni- 
cated  directly  to  the  working  level  scientist/engineer,  and,  equally 
important,  rewards  for  achievement  should  be  applied  consistently  by 
managers  in  accordance  with  the  established  standards. 

Correlations  With  Other  Variables.  Table  XIII  lists  the  significant 
Pearson  Correlation  Coefficients  between  the  three  dichotomous  variables 
and  the  other  variables  investigated  in  this  research  effort. 

The  consistently  significant  correlations  between  the  dichotomous 
variables  and  the  perception  variables  is  not  too  surprising.  The  nega- 
tive coefficients  indicate  that  the  more  the  scientist/engineer  perceives 
he  will  be  rewarded  by  his  supervisor  (SUPRWRD)  or  receive  specific 
rewards  for  innovative  performance  (PRWRD),  the  more  likely  he  will  feel 
the  distribution  of  rewards  is  fair  (INFORM  and  FORM)  and  the  more  likely 
he  is  aware  of  organizational  standards/policy  governing  rewards  (STNDS). 

The  five  perceived  rewards  which  have  the  strongest  correlations 
with  the  perceived  fairness  of  rewards  distribution  are  directly  related 
to  the  organization's  or  supervisor's  ability  to  recognize  good  perform- 
ance. These  five  rewards  are:  Sustained  Superior  Performance  Awards 

(PRWRDl),  letters  of  appreciation/commendation  (PRWRD8),  competent 
supervisor  evaluations  (PRWRDIO),  Outstanding  Performance  Reports  (PRWRD7), 
and  increased  promotion  opportunity  (PRWRD14). 

Summary.  The  Respondents  generally  perceived  that  the  distribution 
of  rewards/awards  is  unfair,  and  they  are  generally  unaware  of  organi- 
zational standards  or  policy  governing  the  achievement  or  application  of 
rewards/awards. 
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fable  XIII 

Correlations  With  Oi-hotomy  Varianles 


Variable 
Abbreviations ‘ 

Correlation  Cctfficient^  fr) 

Dichotomy  Variabler 

SENDS 

FORM. 

INFORM 

RWR05 

-.112 

RWRD7 

. 128 

\ 

RWRD9 

.114 

1 

RWRD30 

.114 

1 

PRWRDl 

-.209 

- . 390 

-.323 

PRWRD2 

-.135 

-.208 

-.159 

PRWRD3 

-.115 

-.266 

-.163 

PRWRD4 

-.188 

-.288 

-.211 

PRWRD5 

-.140 

-.243 

-.188 

PRWRD6 

-.210 

-.290 

-.252 

PRWRD7 

-.312 

-.374 

-.329 

PRWRD8 

-.238 

-.374 

-.350 

PRWRD9 

-.232 

-.282 

-.383 

PRWRDl 0 

-.186 

-.344 

-.328 

PRWRDl 1 

-.137 

-.261 

-.201 

PRWRDl 2 

-.161 

-.309 

-.248 

PRWRDl 3 

-.172 

-.218 

-.239 

PRWRD14 

-.252 

-.392 

-.311 

PRWRDl 5 

-.176 

-.198 

-.192 

PRWRDl 6 

-.225 

-.253 

-.242 

PRWRDl 7 

-.204 

-.288 

-.205 

PRWRDl 8 

-.169 

-.269 

-.238 

PRWRDl 9 

-.208 

-.148 

PRWRD20 

-.167 

-.255 

-.216 

PRWRD21 

-.154 

-.275 

-.250 

PRWRD22 

-.166 

-.247 

PRWRD23 

-.194 

-.362 

- . 264 

PRWRD24 

-.190 

-.311 

-.227  i 

PRWRD25 

-.174 

-.279 

-.280 

SUPWRD 

-.274 

-.369 

-.365 

MILCIV 

-.134 

-.179 

AGE 

-.131 

CONMON 

-.105 

ASCEXP 

-.133 

VAR3 

.112 

VAR6 

-.109 

FORM 

.155 

.540 

SENDS 

.137 

'See  Table  IX  for  explanation  of  Abbreviations. 

^For  p i .05,  r > .099  and  for p < .01 

r > .139. 

1 

The  variables  associated  with  reward 

desirability  (RWRD)  and  the 

Dichotomy  variables  were  reverse  coded  so 

a low  rating  indicates  a i 

1 higher  desirability,  a greater  awareness  of  organizational  standards,  , 

t and  a stronger  feeling  that  the  rewards  distribution  is  fair.  . 

1 ii-M-mTi-r  \wmmmnni  an 
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The  worker's  perception  of  receiving  specific  rewards  is  signifi- 
cantly related  to  both  his  perception  of  whether  the  supervisor  ever 
rewards  innovative  performance  and  his  perception  of  the  fairness  of 
rewards  distribution. 

Perhaps  the  most  important  information  provided  by  this  section  of 
analysis  is  the  identification  of  five  rewards  which  are  significantly 
related  to  the  worker's  perception  of  the  fairness  of  rewards  distribu- 
tion. It  is  not  necessarily  the  number  of  the  rewards,  but  the  actual 
content  of  the  rewards  that  is  most  significant. 

The  five  rewards  (PRWRDl,  PRWRD7,  PRWRD8,  PRWRDIO,  and  PRWRD14) 
involve  both  formal  and  informal  methods  of  recognizing  good  performance, 
but  in  general,  they  are  the  types  of  rewards  directly  related  to  the 
supervisor  and  the  laboratory  organization.  Although  two  of  the  rewards, 
PRWRDl  nad  PRWRD7,  are  formal  awards  with  some  restrictions  on  their 
application,  they  are  among  the  least  constrained  of  the  formal  rewards/ 
awards  available  to  AF  scientists/ engineers.  The  other  three  rewards 
involve  the  ability  and  integrity  of  the  supervisor  and  higher  levels  of 
1 laboratory  management  to  recognize  achievement  and  are  only  restricted  by 

I local  or  informal  policy  in  their  application  (PRWRD8,  PRWRDIO,  and 

! i PRWRDl 4). 

S , The  general  feeling  of  the  respondents  on  the  fairness  of  rewards 

> distribution  indicates  that  improvements  could  be  made  to  the  existing 

; ’ laboratory  incentives  program.  Traces  of  the  problems  mentioned  in 

I Chapter  II  in  implementing  an  effective  incentives  program  appear 

throughout  the  returned  questionnaires.  These  negative  attitudes  towards 
I , the  existing  use  of  rewards  can  ultimately  impact  worker  satisfaction  and 

1 i 
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productivity  as  identified  oy  Vincent  (Ref  44:46-47).  The  problems  that 
are  indicated  are:  emphasis  on  the  w>-ong  types  of  revnaras,  too  infre- 

quent application  of  rewards  for  outstanding  perfomance,  application  of 
rewards  to  the  wrong  individuals,  and  a lack  of  visible  policies  govern- 
ing rewards  requirements. 

Desirability  of  Rewards 

Initial  analysis  of  the  desirability  of  speci^^ic  rewards  consisted 
J of  calculating  the  mean  scores  for  each  reward  and  then  rank  ordering  the 

33  rewards  by  this  mean  score.  Table  XIV  lists  the  33  rewards  in  rank 
order  according  to  decreasing  mean  desirability.  It  should  be  noted  that 
'•  the  lower  the  score,  the  more  desirable  the  reward. 

The  data  provided  in  Table  XIV  indicates  that  recognition  of  per- 
formance by  increased  promotion  opportunity,  competent  supervisor  evalua- 
tions, and  salary  increases  are  the  three  most  desirable  rewards.  This 

I 

^ result  agrees  somewhat  with  the  findings  of  Rosen  (Ref  38:41-42),  and 

I 

Vincent  (Ref  44:46),  on  the  importance  of  salary  to  the  scientist  and 

engineer.  These  results  also  support  the  contention  that  a strong  rela- 
j 

tionship  exists  between  what  an  individual  desires  and  what  he  feels  is 

important.  This  strong  desire  for  job  and  financial  security  also  sup- 
J 

ports  Kugel's  identication  of  salary  and  vertical  mobility  as  important 
factors  for  job  stability  (Ref  25). 

Table  XIV  also  indicates  that  the  intrinsic  or  job  related  factors, 

, such  as  a voice  in  work  assignment,  are  not  as  desirable  as  several  of 

the  more  material  or  extrinsic  rewards  like  salary,  evaluations,  and 
promotions.  It  is  possible  that  the  intrinsic  rewards  are  being  satis- 


I fied,  or  at  least  emphasized,  more  than  the  extrinsic  rewards.  This  is 
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Table  XIV 

Ranking  of  Rewards  According  to  Desirability 


Rank 

5 

! 

Variable*  i 

i 

j 

Heap  i 

Standard 

Deviation 

Responses  it)  1 

able 

Indif-  I 

Undesir- 

able 

1 1 

RWR018  i 

1.35 

.81 

97.8 

1.1 

1.1 

2 

RWRD13  1 

1.48 

.89 

95.7 

2.5 

1.8 

RWR02 

1.64 

.97 

94.9 

3.2 

1.9 

RWRD7 

1.69 

.98 

94.2 

4.4 

1.5 

5 i 

RWRD23 

1.69 

.94 

94.2 

4.3 

1.5 

6 

RWRD33 

1.72 

1.02 

92.8 

6.5 

.7 

7 

RWRD4 

1.83 

1.11 

89.9 

8.3 

1.5 

8 

RWRD22 

1.88 

.96 

92.8 

5.8 

1.5 

9 

RWRD32 

1.91 

1.03 

92.8 

6.1 

1.1 

10 

RWRD24 

2.03 

1.05 

89.2 

9.7 

1.2 

11 

RWRD16 

2.05 

1.14 

87.9 

10.3 

1.8 

12 

RWR021 

2.10 

.99 

89.9 

9.7 

.4 

13 

RWRD6 

2.12 

1.15 

85.9 

12.6 

1.5 

14 

RWRDl 

2.15 

1.14 

89.2 

8.3 

2.5 

15 

RWRD25 

2.19 

1.17 

84.2 

11.5 

4.4 

16 

RWRD9 

2.23 

1.12 

83.7 

14.9 

1.5 

17 

RWR020 

2.23 

1.07 

87.8 

11.2 

1.2 

18 

RWR026 

2.29 

1.14 

82.4 

14.7 

2.9 

19 

RWRDl 1 

2.34 

1.09 

82.2 

16.7 

1.1 

20 

RWRD28 

2.42 

1.11 

82.2 

15.1 

2.6 

21 

RWRD5 

2.42 

1.17 

83.3 

15.1 

1.4 

22 

RWRDl 9 

2.46 

1.18 

1 86.7 

9.4 

3.9 

23 

RWRD30 

2.48 

1.08 

80.9 

17.0 

2.2 

24 

RWRD31 

2.54 

1.14 

78.4 

19.1 

2.5 

25 

RWRD3 

2.65 

1.16 

i 76.3 

20.5 

2.6 

26 

RWRDIO 

2.70 

1.29 

73.6 

21.7 

4.7 

27 

RWRDl 2 

2.77 

1.45 

73.4 

18.3 

8.3 

28 

i RWRDl 4 

2.78 

1.24 

71.8 

22.3 

5.7 

29 

RWRD29 

2.91 

1.26 

67.6 

25.2 

6.0 

30 

i RWRDl 5 

2.93 

1.25 

65.9 

27.7 

6.0 

31 

1 RWR017 

2.99 

1.54 

66.4 

21.2 

12.4 

32 

1 RWR027 

3.01 

1.34 

63.3 

25.2 

11.6 

33 

1 RWRD8 

3.16  . 

^ -1.32 

60.8 

31 .3 

8.0 

‘See  Table  IX  for  explanation  of  abbreviations 
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not  unrealistic  considering  tne  restrictions  placed  on  the  application  of 
many  of  tne  extrinsic  awards/ rewards  within  the  civil  service. 

The  results  also  indicate  that  the  hygienic  factors  or  dissatisfiers 
identified  by  Herzberg  are  to  some  degree  more  desirable  or  receiving 
much  less  satisfaction  than  many  of  the  motivator  factors  (Ref  21:53-56). 

As  previously  identified,  three  of  the  four  most  desired  rewards 
in  Table  XIV  could  be  considered  extrinsic  rewards.  Pelz  aiJ  Andrews 
identified  extrinsic  rewards  as  being  unreliable  for  motivating  achieve- 
ment (Ref  34:139),  yet  it  would  seem  that  some  degree  of  motivation  would 
be  achieved  in  providing  the  rewards  most  desired  by  the  respondents. 

This  result  could  indicate  that  extrinsic  rewards  are  not  being  applied 
consistently  or  in  sufficient  quantities  for  exceptional  achievement  as 
recommended  by  Pelz. 

Unfortunately,  except  for  the  reward  "competent  supervisor  evalua- 
tions" the  four  most  desired  rewards  are  those  that  are  most  constrained 
by  AF  and  Civil  Service  regulations  and  policy. 

Table  XIV  also  provides  some  valuable  information  on  the  rewards  that 
are  the  least  desired  by  the  respondents.  These  rewards  should  either 
receive  less  emphasis  because  of  their  law  desirability,  or  they  should 
receive  more  emphasis  in  order  to  educa^'e  the  worker  as  to  their  value 
and  possible  impact  on  more  desired  arMs  such  as  salary  and  position. 

The  least  desired  rewards  include:  most  of  the  formal  awards,  in- 
formal recognition  as  a general  category,  compensation  time,  and  job  rela- 
ted travel.  When  evaluated  against  the  policies  and  requirements  for 
promotions  and  salary  increases,  the  low  desirability  for  formal  awards 
is  somewhat  surprising.  Although  promotions  and  salary  are  highly 
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desired,  the  formal  awards  contribute  significantly  to  their  attainment 
through  the  merit  promotion  system  and  yet  themselves  are  not  highly 
desired  (Ref  11). 

This  indicates  one  of  two  possibilities,  either  the  worker  is  not 
aware  of  the  impact  of  formal  awards  on  his  position  status,  or  regard- 
less of  the  workers  knowledge  about  awards,  the  laboratories  are  not 
providing  the  awards/rewards  consistently  or  in  sufficient  quantity. 

Although  Table  XIV  shows  a definite  distinction  between  the  desir- 
ability of  the  33  rewards  by  the  test  group,  it  should  be  noted  that  the 
actual  percentage  of  respondents  that  identified  a reward  as  being  unde- 
sirable did  not  increase  significantly  with  the  increase  in  rank  order. 

On  the  contrary,  the  percentage  of  indifference  or  no  opinion  responses 
increased  significantly  with  an  increase  in  rank  order. 

Correlations  Between  Desirability  and  Demographics.  Table  XV  identi- 
fies the  significant  correlations  between  the  33  rewards  and  seven  demo- 
graphic variables. 

Quality  Step  Increases  (RWRD4)  showed  the  most  consistent  relation- 
ship with  the  demographic  variables.  Not  too  surprisingly,  civilian 
scientists/engineers  found  Quality  Step  Increases  more  desirable  than 
their  military  coworkers  who  do  not  receive  such  rewards.  Also,  as  an 
employee  progresses  in  position,  age,  and  experience  he  finds  Quality 
Step  Increases  more  desirable.  This  latter  association  is  somewhat 
surprising  since  the  importance  of  salary  is  generally  associated  with 
the  younger  workers  who  have  not  yet  achieved  their  monetary  or  security 
goals.  It  appears  that  salary  increases  are  also  important  to  the  older 
AF  scientists/engineers  and  may  be  more  desirable  than  many  of  the  other 
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Table  XV 

Desirability  ana  Detriotjrdpnics  Cyt  relations 


Correlation  Coefficients’  (0 


Demographic  Variables 


j Abbreviation* 

AGE 

GRADE 

MILCIV 

ASCEXP 

FSCEXP 

J 

YRSSEC 

SUPYRS  ^ 

RWRDl 

.120 

1 

.106 

1 1 

RWRD2 

. 1 36 

! ! 

RWRD3 

.180 

.147 

RWR04 

.107 

.102 

.447 

O 

CSJ 

.184 

.109 

RWRD5 

-.165 

RWR06 

-.178 

RWRD7 

-.206 

RWR08 

-.221 

-.122 

RWRDl 1 

-.106 

RWRDl 2 

.118 

.141 

.138 

RWRDl 3 

.176 

.164 

.141 

.135 

RWRDl 6 

.248 

.174 

.176 

RWRDl 7 

-.112 

RWRDl 9 

.122 

RWRD22 

.106 

RWRD25 

-.187 

RWRD26 

-.111 

RWRD27 

-.195 

-.118 

-.099 

RWR028 

.123 

RWRD29 

.102 

RWRD30 

-.141 

-.135 

RWRD31 

-.116 

-.132 

RWRD32 

.121 

RWRD33 

-.247 

'See  Table  IX  for  explanation  of  abbreviations 

’For  p 5 .05,  r i .099,  p < .01,  r > .139;  signs  have  been  reversed 
since  desirabilities  (RWRD)  were  inverse  coded,  positive  correla- 
tion means  as  the  demographic  variable  increases  the  desirability 
increases. 
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factors  associated  with  status  and  security.  This  desire  does  not  appear 
to  decline  with  increased  age  or  position. 

In  addition  to  Quality  Step  Increases,  "competent  supervisor  evalua- 
tions" and  "letters  of  appreciation/ commendation"  showed  a significant 
relationahip  between  desirability  and  age.  This  would  indicate  that 
there  exists  an  increasing  desire  for  both  recognition  of  job  performance 
and  financial  security  as  the  worker  increases  in  age. 

In  general,  civilian  scientists/engineers  are  more  interested  in  the 
monetary  rewards  than  the  military  scientist/engineer.  This  is  not  too 
surprising,  since  salary  for  the  military  employee  is  more  constrained 
by  federal  regulation  than  civilian  salaries,  also,  many  of  the  monetary 
rewards  just  do  not  apply  to  military  personnel. 

On  the  other  hand,  salary  increases  for  the  military  employee  are 
directly  related  to  promotions,  except  for  longevity  increases  which  are 
automatic,  and  promotions  are  directly  related  to  good  evaluations  and 
annual  ratings.  Table  XV  indicates  that  the  military  respondents  were 
significantly  more  desirous  of  good  evaluations  and  recognition  (RWRD33, 
RWRD31 , RWRD30,  and  RWRD7)  than  their  civilian  counterparts. 

Correlation  Between  Desirability  Variables.  Many  of  the  33  reward 
variables  identified  in  the  questionnaire  were  not  independent, and  the 
analysis  of  the  Pearson  Correlations  between  these  rewards  identified 
numerous  inter-correlations.  This  large  number  of  correlations  was  not 
unexpected  and  it  did  help  to  verify  the  internal  consistency  of  the 
questionnaire.  Appendix  E provides  the  Pearson  Product-Moment  Correla- 
tion Matrix  for  the  33  rewards. 

Factor  Analysis  of  Desirability  Variables.  As  indicated  by  the 
Pearson  Correlation  Matrix  in  Appendix  E,  many  of  the  rewards  were 
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significantly  interrelated.  A factor  analysis  of  the  33  rewards  resulted 
in  eight  new  factors  being  identified  greater  than  one. 

Very  little  variance  is  explained  by  factors  with  eigenvalues  less 
than  one  (Ref  43:147).  Table  XVI  provides  a sunmary  o^  the  factor 
analysis. 

The  data  included  in  Table  XVI  were  governed  by  three  criterion; 
factor  loadings  had  to  be  .4  or  greater,  the  loadings  for  each  factor 
would  be  listed  in  descending  order,  and  only  those  variables  that 
could  somehow  be  reasonably  related  to  each  other  were  to  be  included  in 
the  suimary.  A suggested  title  for  each  factor  is  also  included. 

Appendix  F provides  a complete  listing  of  the  factor  analysis  in- 
cluding communal i ty  values  and  eigenvalues  for  each  variable  and  factor. 


Table  XVI 

Desirability  Variables  Factor  Analysis' 


Factor  1 

Factor  2 

Factor  3 

Factor  4 

Recognition  of 
Performance 
With  Formal 
Awards 

Increased 
Involvement 
In  Work 
Management 

Monetary 

Rewards 

Recognition 
from  Peers  and 
Professional 
Groups 

RWRD10(.793) 

RWRD24(.750) 

RWRD2(.870) 

RWRD30(.739) 

RWRD9  (.787) 

RWR023(.735) 

RWRDK.799) 

RWRD31(.715) 

RWRD15(.786) 

RWRD22(.701) 

RWRD4(.791) 

RWRD32(.559) 

RWRD14(.783) 

RWRD18(.608) 

RWRD8  (.667) 

RWR021(.531) 

RWRD3  (.645) 
RWRD7  (.474) 
RWRD16(.466) 
RWRD3K.466) 
RWRDIK.427) 

RWRD20(.519) 
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Table  XVI  - continued 


Factor  5 

Autonomy  and 
Interaction 
with  others 

Factor  6 

Recognition 
and  Imple- 
mentation of 
Suggestions 

Factor  7 

Informal 
Recognition 
of  perform- 
ance 

Factor  8 

Evaluation  of 
Performance 

RWRD28(.755) 

RWRD5(.838) 

RWRD12(.728) 

RWRD33(.739) 

RWRD27(.749) 

RWRD6(.831) 

RWRD19(.650) 

RWRD13(.495) 

RWRD25(.709) 

RWRD32(.458) 

RWRD26(.636) 

RWRD17(.442) 

RWRD17(.539) 

'See  Table  IX 

for  explanation  of 

abbreviations 

When  these  factors  are  related  to  the  overall  desirability  of  rewards 
identified  in  Table  XIV,  it  can  be  seen  that  factors  2,  3,  and  8 consist 
of  the  most  highly  desired  rewards  while  factor  1 consists  of  a large 
number  of  the  less  desirable  formal  awards.  Using  the  new  factors  to 
identify  rewards  that  should  be  emphasized,  factor  analysis  techniques 
indicate  that  monetary  rewards,  increased  opportunity  to  participate  in 
job  management,  and  recognizing  achievements  through  competent  management 
evaluation  are  the  three  areas  which  the  respondents  identify  as  being 
the  most  desirable. 

Summary.  Analysis  of  the  desirability  of  33  specific  rewards  to  AF 
scientists/engineers  indicates  certain  rewards  such  as  promotion  oppor- 
tunity, salary,  and  competent  evaluation  of  performance  are  more  desirable 
than  many  other  rewards,  including  formal  awards  and  informal  recognition. 

When  the  responses  to  the  desirability  of  the  33  rewards  is  factor 
analyzed,  a significant  grouping  of  the  rewards  is  identified  that  is 
consistent  with  the  rank  ordering  of  the  individual  rewards  identified  in 
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Table  XIV.  The  factor  analysis  indicated  the  respondents  generally 
categoriz’d  rewards  according  to  whether  they  were  font^l  awards, 
monetary,  involved  supervisor  evaluation  of  efforts,  involved  interac- 
tion with  others,  or  were  related  to  management  of  the  job. 

Comparing  the  factor  analysis  results  with  the  rank  order  of  desir- 
ability identified  several  rewards  which  could  be  considered  exceptions 
to  the  generally  lower  desirability  for  formal  awards.  For  example. 
Outstanding  Performance  Reports  (RWRD7),  which  are  definitely  formal 
awards,  as  indicated  correctly  by  the  factor  analysis,  are  significantly 
related  to  the  supervisor's  recognition  of  worker  performance,  are  highly 
desirable,  and  are  strong  inputs  to  the  merit  promotion.  The  respondents 
did  recognize  this  dual  role  of  the  Outstanding  Performance  Report  as  it 
was  ranked  fourth  in  Table  XIV  according  to  desirability. 

Informal  Recognition 

The  reward  variable  "informal  recognition"  (RWRD12)  was  ranked 
twenty-seventh  out  of  33  rewards  according  to  desirability.  Although 
"informal  recognition"  was  not  rated  as  highly  desirable  in  comparison 
with  the  other  33  rewards,  73.4  percent  of  the  respondents  felt  informal 
recognition  was  desirable  to  some  degree  while  only  8.3  percent  felt  it 
was  undesirable. 

The  term  "informal  recognition"  was  not  defined  in  the  questionnaire 
in  order  to  leave  its  interpretation  totally  up  to  the  respondent.  There 
were  two  reasons  for  this  lack  of  clarification  in  the  survey.  First  of 
all,  it  would  serve  as  a validity  check  against  several  of  the  other 
rewards  investigated  that  were  considered  to  be  specific  types  of  informal 
recognition,  such  as  "voice  in  work  assignment"  and  "increased 
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responsibility."  Secondly,  regardless  of  the  individual's  interpretation 
of  "informal  recognition"  it  would  provido  a yeneral  indicator  of  the 
desirability  of  this  overall  reward  category. 

In  addition,  the  open-ended  question  concerning  specific  identifica- 
tion of  desirable  categories  of  informal  recognition  to  the  respondent, 
would  serve  as  an  indicate’^  of  the  respondent's  interpretation  of  "inform- 
al recognition"  and,  regardless  of  the  level  of  desirability,  would  indi- 
cate which  categories  are  most  related  to  "informal  recognition"  by  the 
AF  scientist/engineer. 

Although  "informal  recognition"  in  general  was  not  ranked  very  high 
in  desirability,  several  of  the  specific  forms  of  informal  recognition, 
such  as  "competent  supervisor  evaluation"  (RWRD13),  "increased  responsi- 
bility" (RWRD22),  "voice  in  work  assignment"  (RWRD23),  "recognition  by 
peers"  (RWRD32),  and  "say  in  equipment/project  expenditures"  (RWRD24), 
were  included  in  the  ten  most  desirable  rewards  listed  in  Table  XIV. 


On  the  other  hand,  such  rewards  as  "opportunity  to  teach,  instruct, 
or  lecture"  (RWRD27),  "job  related  travel"  (RWRD17),  and  "compensation 
time"  (RWRD29)  were  ranked  low  in  desirability  and  yet  could  also  be 
classified  as  forms  of  informal  recognition. 

There  are  several  possible  causes  for  the  low  desirability  of  the 
general  category  of  "informal  recognition"  as  compared  to  the  higher  de- 
sirability for  several  of  the  specific  rewards  associated  with  informal 
recognition.  First  of  all,  the  respondents  may  have  applied  some  unusual 
interpretations  to  "informal  recognition,"  but  the  significant  correla- 
tions between  "informal  recognition"  as  a reward  and  the  desirability  of 


other  rewards  listed  in  Table  XVII  tend  to  refute  this  possibility. 
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Secondly,  the  respondents  may  have  recognized  additional  forms  of 
informal  recognition  that  were  not  ide>  HfiP-j  •«>.  rh?  3?  ••eward  variables 
investigated.  These  additional  forms  of  informal  recognition  and  their 
associated  desirability  to  the  respondent  could  have  been  reflected  in  a 
lower  desirability  for  the  general  category  of  "informal  recoonition. " 

Finally,  it  is  possible  that  those  forms  of  informal  recognition 
which  were  least  desirable  were  related  the  strongest  to  the  general  cate- 
gory of  "informal  recognition"  by  the  respondents.  This  latter  possibil- 
ity, in  addition  to  the  consideration  of  forms  of  informal  recognition 
not  identified  in  the  survey,  appears  to  be  the  most  plausible  explana- 
tion of  the  low  desirability  of  "informal  recognition"  and  is  the 
explanation  most  supported  by  the  correlations  in  Table  XVII. 


Table  XVII 

Correlations  Between  "Informal  Recognition"  as  a 
Reward  and  the  Desirability  of  Other  Rewards 


Reward* 


Correlation^  (r) 


Letters  of  appreciation/commendation  (RWRD19) 

Peer  recognition  (RWRD32) 

Special  Acts  and  Services  Awards  (RWRD3) 

AFSC  Certificates  of  Merit  (RWRDIO) 

Annual  Intra- laboratory  Awards  (RWRD15) 

Individual  Honorary  Awards  (RWRD8) 

Recognition  of  Suggestions  (RWRD5) 

Organizational  Honorary  Awards  (RWRD8) 

Competent  Supervisor  Evaluation  (RWRD13) 

Job  Related  Travel  (RWRD17) 

AFSC  Awards  for  Scientific/Technical  Achievement  (RWRD9) 
Voice  in  Work  Assignment  (RWRD23) 
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Table  XVII  - continued 


Rewa  rd ‘ 

Correlation^  (r) 

Sustained  Superior  Performance  Awards  (RWRD16) 

.213 

Recognition  of  Inventions  (RWRDll) 

.204 

Voice  in  Project/Equipment  Expenditures  (RWRD24) 

.180 

Implementation  of  Suggestions  (RWRD6) 

.175 

Recognition  by  Professional  Groups/Societies  (RWRD30) 

.158 

Awards  from  Professional  Groups/Societies  (RWRD31) 

.142 

Educational  Opportunities  (RWRD21) 

.142 

Participation  in  Professional  Meetings  (RWRD28) 

.139 

Outstanding  Performance  Reports  (RWRD7) 

.104 

‘Listed  in  descending  order  of  significance 
^For  p < .05,  r > .099  and  for  p < .01,  r > .139 

Table  XV  identified  the  significant  correlations  between  "informal 
recognition"  (RWRD12)  and  the  demographic  variables.  In  general,  the 
longer  the  scientist/engineer  has  been  working  for  the  government,  the 
longer  he  has  worked  in  his  present  section,  and  the  higher  his  position, 
the  more  desirable  informal  recognition  becomes. 

Types  of  Informal  Recognition  Desired.  The  one  open-ended  question 
in  the  questionnaire  requested  identification  of  the  three  most  desirable 
forms  of  informal  recognition  to  the  respondent.  Out  of  278  completed 
questionnaires,  only  160  respondents  completed  the  open-ended  question. 

Of  those  160  responses  to  this  question,  numerous  classifications  of 
informal  recognition  were  identified.  Table  XVIII  lists  the  classifica- 
tions most  frequently  identified  and  their  level  of  desirability. 

Table  XVIII  indicates  that  verbal  and  written  recognition  of  achieve- 
ment from  a variety  of  sources  are  by  far  the  most  frequently  identified 
and  desirable  forms  of  informal  recognition.  It  should  also  be  noted  that 


74 


f 

i 

t 

i 


I 

i 


J 


GSM/SM/760-36 


TaM«  X.'III 


Most  Desirable  "oms  of  Iniortmt  Recognition 


Frequency  of 
Identificacion 

Level  of  Desirability 

Weighted 

Informal  Recognition 
Category 

1st 

Choice 

Choice 

3rd 

Choice 

Score' 

Verbal  Recognition  of 
Achievement  by  Management 

95 

46 

26 

403 

-Directly  from  Immediate 
Supervisor 

66 

18 

12 

246 

-Directly  from  Higher 
Management  Levels 

19 

15 

13 

100 

-Indirectly  to  Higher 
Levels  of  Management, 
Peers,  or  Coworkers 

10 

13 

1 

57 

Compliments/Acceptance  by 
Peers  and  Coworkers 

19 

16 

8 

E. 

Achievements  Documented  i.e. 
Letters  of  Appreciation  or 
Notices  in  Publications 

8 

6 

4 

Verbal/Written  Recognition 
from  Users,  societies,  or 
other  agencies 

5 

7 

7 

36 

Increased  Responsibility, 
Authority  or  Independence 

7 

10 

8 

Consulted  as  expert,  requests 
for  advice,  organi  tion  repre- 
sentative in  area  of  expertise 

11 

10 

4 

SI 

Management  Awareness  of  Abil- 
ities and  Interest  in  Activities 

5 

2 

]]_ 

Treated  as  a Professional  with 
Opinions  requested,  respected, 
and  acted  upon 

2 

4 

ii 

Voice  in  Job  Assignment,  funds 
allocation,  and  project  decisions 

1 

1 

4 

9 

Seeing  Personal  Work  used. 
Cited,  or  Recognized  by  Others 

2 

2 

8 

Allowed  to  Give  Oral  Presenta- 
tions to  Higher  Management 
Levels 

2 

3 

7 

‘Weighted  scores  based  on  the  sum  of  the  products  of  the  frequency 
of  identification  and  the  weighting  factors  for  each  level  of 
desirability.  Weighting  factors  are:  3 for  1st  choice,  2 for 

2nd  choice,  and  1 for  3rd  choice. 
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informal  recognition  is  most  frequently  associated  with  the  scientist's/ 
engineer's  immediate  supervisor,  although  such  recognition  from  other 
levels  of  management  is  also  desirable.  This  tends  to  confirm 
Gommersall's  contention  that  informal,  as  well  as  formal,  recognition 
of  achievement  can  be  an  effective  motivational  technique  (Ref  18:48). 

Perception  of  Rewards 

Twenty-five  of  the  33  rewards  associated  with  desirability  were  con- 
sidered to  be  initiated  or  otherwise  related  to  the  scientist's  engineer's 
immediate  supervisor.  Each  respondent  was  requested  to  provide  his  per- 
ception of  the  supervisor  providing  each  of  the  25  rewards  for  innovative 
output  based  on  a nine  point  scale  ranging  from  NEVER  to  ALWAYS  (see 
revised  questionnaire  in  Appendix  C).  Table  XIX  lists  the  mean  percep- 
tion scores,  in  descending  order  of  magnitude,  for  the  25  rewards. 

Table  XIX  indicates  that,  in  general,  the  rewards  perceptions  con- 
taining the  most  missing  responses  were  also  the  rewards  perceived  as 
being  the  least  likely  to  be  provided  by  the  supervisor  for  innovative 
performance.  The  two  major  exceptions  were  "letters  of  appreciation/ 
commendation"  (PRWRD8)  and  "increased  promotion  ooportunity"  (PRWRD14) 
which,  although  not  having  many  missing  responses,  were  still  perceived 
as  being  unlikely  rewards  for  innovative  performance. 

In  addition,  nine  of  the  11  rewards  perceived  as  the  least  likely 
to  be  provided  for  innovative  performance  could  be  classified  as  formal 
awards  that  not  only  require  supervisor  action,  but  usually  require 
several  levels  of  management  approval  before  being  awarded.  Not  too 
surprisingly,  these  awards  are  also  the  most  restircted  rewards  con- 
cerning frequency  of  application. 
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Table  XIX 


Percepticrs  of  Ra.. living  r.t»*urds 


Statistics  I 

Variables  * 

Missing 

Responses 

r 

Mean 

Score 

Standard 

Deviation 

Frequency/ 
Percentage  of 
Responses  Which 
Answered  NEVER 

PRWRDl 1 

3 

6.63 

2.22 

8/2.9  % 

PRURD25 

4 

6.37 

2.28 

13/4.7  % 

PRWRD20 

4 

6.10 

2.06 

9/3.2  % 

PRWRDl 6 

0 

5.99 

2.09 

10/3.6  % 

PRWRDl 8 

0 

5.85 

2.21 

12/4.3  % 

PRWRDl 0 

0 

5.74 

2.32 

20/7.2  X 

PRWRDl 3 

3 

5.72 

2.33 

16/5.8  % 

PRWRDl 2 

2 

5.70 

2.42 

17/6.1  % 

PRWRD9 

2 

5.51 

2.49 

21/7.6  % 

PRWRD19 

3 

5.07 

2.55 

39/14  % 

PRWRDl 5 

6 

5.05 

2.16 

17/6.1  % 

PRWRD21 

6 

4.95 

2.34 

30/10.8% 

PRWRD22 

3 

4.68 

2.38 

31/11.2% 

PRWRDl 7 

3 

4.66 

2.14 

29/10.4% 

PRWRD7 

11 

4.61 

2.59 

46/16.5% 

PRWRDl 4 

4 

4.31 

2.46 

44/15.8% 

PRWRDl 

8 

4.12 

2.41 

57/20.5% 

PRWRD8 

3 

3.73 

2.38 

73/26.3% 

PRWRD5 

11 

3.49 

2.46 

83/29.9% 

PRWRD3 

9 

3.42 

2.36 

83/29.9% 

PRWRD23 

10 

3.36 

2.20 

78/28.1% 

PRWRD4 

9 

3.24 

2.37 

99/35.6% 

PRWRD6 

16 

3.20  • 

2.24 

92/33.1% 

PRWRD24 

10 

3,04 

2.08 

87/31.3% 

PRWRD2 

10 

2.98 

2.11 

98/35.3% 

'See  Table  I 

X for  explanation  of  abbreviations 
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On  the  other  hand,  the  14  rewards  most  likely  to  be  provided  for 
innovative  performance  in  Table  XIX  do  not  require  formal  laboratory 
management  approval, in  general.  They  can  be  applied  as  frequently  as  the 
personal  policy  of  the  supervisor  and  the  organizational  policy  will 
allow  and  are  not  necessarily  restricted  by  AF  regulations. 

Correlations  Between  Perceptions  and  Demographics.  Table  XX  identi- 
fies the  significant  correlations  between  the  perception  of  rewards 
variables  and  seven  demographic  variables. 

The  reward  identified  as  the  most  desirable  in  Table  XIV,  "increased 
promotion  opportunity"  (RWRD4),  is  also  the  reward  whose  perception  of 
being  provided  as  a result  of  innovative  performance  is  most  consistently 
related  to  the  demographic  variables,  as  indicated  in  Table  XX. 

According  to  the  correlation  coefficients  in  Table  XX,  the  reward 
desired  the  most  by  the  respondents,  "increased  promotion  opportunity," 
has  a higher  perception  of  being  provided  for  innovative  performance  by 
those  workers  who  are  older,  have  the  greater  scientific  experience,  are 
higher  in  position,  have  been  in  the  section  longer,  or  whose  supervisor 
has  been  in  charge  of  the  section  for  a longer  period  of  time. 

This  same  relationship  exists  for  several  of  the  other  formal  awards/ 
rewards,  but  not  so  consistently. 

Correlation  Between  Perception  and  Desirability.  The  relationship 
between  the  respondent' s desirabi  1 i ty  for  each  reward  and  the  perception 
he  will  receive  that  reward  for  innovative  performance  was  determined  by 
calculating  the  Pearson  correlations  for  each  pair  of  desirability  and 
perception  measurements  for  the  same  reward  variable.  Table  XXI  lists 
these  paired  correlations. 
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Table  XX 


Correlations  Between  Reward  Perceptions  and  Oemographic  Variables 


Correlation  Coefficients^ 


m 


Abbreviation' 

PRWRDl 

j 

.122 

PRWRD2 

i 

1 

-.153 

-.141 

i 

PRMRD4 

-.244 

-.181 

-.134 

-.122 

-.142 

PRWRD5 

-.100 

CVJ 

o 

CM 

1 

-.108 

-.127 

1 

00 

PRWRD7 

-.296 

-.135 

-.170 

-.112 

-.120 

PRMRD8 

-.132 

-.160 

-.198 

-.148 

-.191 

PRWRD9 

1 

o 

-.110 

PRWRDl 2 

-.145 

-.136 

-.194 

-.128 

-.114 

PRWRDl 3 

-.123 

PRWRDl 4 

CO 

1 

-.182 

-.174 

-.149 

-.140 

-.233 

-.218 

PRWRDl 5 

-.111 

-.215 

-.110 

-.105 

PRWRD21 

.160 

-.138 

PRWRD22 

.109 

.154 

.111 

PRWRD24 

1 

-.177 

-.136 

-.109 

PRWRD25 

-.104 

-.123 

-.133 

‘See  Table  IX  for  explanation  of  abbreviations 
^For  p < .05,  r > .099;  for  p < .01,  r > .139 
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Table  XXI 

Correlation  Between  Perception  and  Desirability 


Reward 

Correlation 
Coefficient’  (r) 

Annual  Intra-laboratory  Awards 

.205 

AFSC  Awards  for  Scientific/Technical  Achievement 

.172 

Opportunity  to  do  independent  research 

.163 

Sustained  Superior  Performance  Awards 

.158 

AFSC  Certificates  of  Merit 

.156 

Increased  Educational  Opportunity 

.153 

Voice  in  Equipment/Project  Expenditures 

.153 

Voice  in  Work  Assignment 

.139 

Honorary  Organizational  Awards 

.138 

Official/Unofficial  Compensation  Time 

.137 

Outstanding  Performance  Reports 

.120 

Opportunity  to  teach,  lecture,  or  instruct 

.113 

Opportunity  to  write,  present,  or  publish 
technical  papers 

.105 

Opportunity  to  attend  meetings  of  professional 
groups/societies 

.088 

Increased  promotion  opportunity 

o 

CD 

Informal  recognition 

.062 

Letters  of  appreciation/ commendation 

.050 

Special  Acts  and  Services  Awards 

.050 

Quality  Step  Increases 

1 

o 

Individual  Honorary  Awards 

.037 

Good  Annual  Ratings 

.034 

Increased  Responsibility 

.029 

Competent  Supervisor  Evaluation 

.019 

Improved  Working  Environment 

.016 

Increased  Job  Related  Travel 

-.010 

‘For  p S .05,  r ^ .099;  for  p S .01,  r ^ .139:  positive  correla- 
tion indicates  a relationship  between  increased  perception  and 
increased  desirability. 

80 


GSM/SM/760-36 


The  first  13  rewards  listed  in  Table  XXI  exhibit  a significant  cor- 
relation between  the  individual's  percrotior.  of  receiving  the  reward  for 
innovative  performance  and  the  rewards  desirability.  Unfortunately,  only 
three  of  these  rewards  with  significant  correlations  are  among  the  ten 
most  desirable  rewards  listed  in  Table  XIV.  The  three  rewards  are  "Out- 
standing Performance  Reports,"  "voice  in  work  assignment,"  and  'voice 
in  project/ equipment  expenditures,"  and  are  ranked  fourth,  fifth  and 
sixth  respectively,  according  to  their  desirability. 

An  additional  comparison  can  be  made  between  the  rank  order  of 
rewards  according  to  their  desirability,  as  identified  in  Table  XIV,  and 
the  mean  perception  of  receiving  the  same  rewaras,  as  identified  in 

Table  XIX.  i 

Of  the  ten  most  desired  rewards,  only  five  are  also  included  in  the 
ten  rewards  perceived  as  being  most  likely  to  be  received  for  innovative 
performance.  Those  five  rewards  are  "voice  in  work  assignment,"  "compe- 
tent supervisor  evaluation,"  "increased  responsibility,"  "voice  in  pro- 
ject/equipment expenditures,"  and  "good  annual  rating." 

One  surprising  result  of  this  analysis  was  the  low  mean  perception 
of  receiving  a promotion  as  a direct  result  of  innovative  performance. 

Promotion  opportunity,  particularly  with  the  civil  service  merit  promo- 
tion system,  can  be  greatly  enhanced  in  a number  of  ways,  particularly 
through  good  ratings,  competent  supervisor  evaluations,  and  numerous 
formal  awards. 

Formal  awards  were  generally  not  perceived  as  rewards  likely  to  be 
provided  for  innovative  performance.  This  could  have  been  due  to  the  ’ 

limitations  placed  on  the  application  of  many  formal  awards  and  also  the  i 

amount  of  paperwork  and  management  effort  required  to  get  formal  awards 
approved. 


- \ 
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On  the  other  hand,  the  scientists/engineers  surveyed  indicated  a 
higher  perception  of  receiving  good  ratings  and  competent  supervisor 
evaluations  than  many  of  the  other  rewards.  Since  these  rewards  are 
highly  related  to  promotion  opportunity,  the  most  desirable  reward,  it 
is  somewhat  surprising  that  the  perception  of  "increased  promotion 
opportunity"  as  a reward  was  not  higher. 

One  possible  explanation  for  this  result  is  a lack  of  awareness  by 
the  respondents  of  the  impact  of  good  ratings  and  competent  evaluations 
on  the  merit  promotion.  It  is  also  possible  that  individuals  that  have 
formal  awards,  good  ratings,  and  competent  evaluations  by  their  super- 
visors are  not  being  promoted. 

Factor  Analysis  of  Reward  Perceptions.  Factor  analytic  techniques 
applied  to  the  25  rewards  associated  with  being  provided  by  the  respon- 
dent's supervisor  resulted  in  three  new  factors  being  identified. 

Table  XXII  provides  a summary  of  the  factor  analysis.  The  complete 
analysis,  including  communality  values  and  eigenvalues,  is  provided  in 
Appendix  G.  The  same  criteria  for  including  factor  variables  in  Table 
XVI  is  used  for  the  data  in  Table  XXII. 

In  comparing  the  factor  analysis  of  the  desirability  variables  in 
Table  XVI  with  the  results  in  Table  XXII,  the  groupings  of  rewards  are 
extremely  consistent  for  the  two  analyses.  Factorl  in  Table  XXII  con- 
sists of  11  variables,  ten  of  which  have  substantial  loadings  on  Factor? 
and  Factors  in  Table  XVI.  These  rewards  are  related  to  work  management, 
worker  autonomy,  and  interaction  with  others. 
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rable  XXll 


Suinnary  of  Perception  Vd’^iables  Factor  Analysis* 


Factorl 

Informal  Rewards 
Associated  with 
the  Job/Work 

Factor2 

Formal 

Awards 

Factor  3 

Rewards  Asso- 
ciated with 
Promotions  and 
Evaluations 

PRWRD2U.755) 

PRWR024(.789) 

PRWRDl 0(. 745) 

PRWR020(.7S1) 

PRWRD4  (.780) 

PRWRD9  (.705) 

PRWRD22(.699) 

PRWRD2  (.777) 

PRWRD7  (.696) 

PRWR011(.696) 

PRWRD2S(.770) 

PRWR025(.683) 

PRWR012(.695) 

PRWRD6  (.749) 

PRWRDl 4 1.628) 

PRWR01S(.666) 

PRWROS  (.7S4) 

PRWR018(.65S) 

PRWRD5  (.606) 

PRWR015(.642) 

PRWRDl  (.587) 

PRWRD16(.605) 

PRWRD8  (.566) 

PRWR017(.510) 

PRWR019(.502) 

^See  Table  IX 

for  explanation  of  variables; 

perception  variables 

1 in  descending  order  of  factor  loadings  identified  in  parenthesis. 

Factor2  in  Table  XXII  consists  of  nine  formal  types  of  awards,  seven 
of  which  are  also  included  in  Factorl  of  Table  XVI.  The  two  exceptions 
being  "Quality  Step  Increases"  and  "letters  of  appreciation/commendation" 
which  are  more  associated  with  salary  and  informal  recognition  than  formal 
awards,  according  to  the  rewards  desirability  factor  analysis. 

Factors  in  Table  XXII  consists  of  five  rewards,  two  of  which  make  up 
Factors  in  Table  XVI  and  relate  to  evaluation  of  worker  performance.  The 
other  three  rewards  included  in  Factors  of  Table  XXII  are  dispersed  to 
three  factors  in  Table  XVI. 

Summary.  Several  rewards  indicated  by  the  respondents  as  being  very 
desirable,  such  as  salary  increases  and  promotions,  are  not  perceived  as 
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being  very  likely  to  be  provided  as  rewards  for  innovative  performance. 

In  addition,  none  of  the  25  rewards  investigated  for  the  worker's  per- 
ception of  receiving  such  rewards  for  innovative  performance  were  identi- 
fied as  being  provided  often  (a  score  of  7,  8,  or  9 on  the  nine  point 
scale)  according  to  the  mean  scores  for  all  of  the  respondents. 

A comparison  of  the  rank  order  of  rewards  according  to  their  desir- 
ability and  perception  was  difficult  to  interpret  into  meaningful  results 
due  to  the  different  measurement  techniques  and  measurement  scales  used 
' in  each  case.  One  general  comparison  could  be  made  from  this  analysis. 

Although  none  of  the  perceptions  had  a high  statistical  mean  score, 
several  of  the  rewards  that  were  identified  as  more  likely  to  be  pro- 
vided for  innovative  performance  than  other  rewards  were  also  identified 
as  highly  desirable.  In  particular,  good  annual  ratings,  competent  super- 
visor evaluations,  opportunity  to  do  independent  research,  a say  in  work 
I assignments,  and  a voice  in  project/ equipment  expenditures  were  included 

' among  the  ten  most  desirable  rewards  (Table  XIV)  and  the  ten  rewards  most 

likely  to  be  provided  as  a reward  for  innovative  performance  (Table  XIX). 

I 

j The  Extent  Supervisors  Reward  Innovative  Output  (SUPRWRD) 

I The  frequency  of  responses  to  this  variable  (SUPRWRD),  based  on  a 

i 

nine  point  scale,  was  the  most  evenly  distributed  of  all  the  variables 
investigated.  Table  XXIII  provides  a summary  of  the  responses  to  this 
variable. 

, These  results  can  be  compared  to  the  mean  SUPRWRD  value  of  5.1  with 

a 1.34  standard  deviation  calculated  by  Stahl  (Ref  40). 
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Table  XXHI 

Cistr  ibution  of  Responses  ‘ * the  Var;ib;e  SllPP.WRD 


Rating 

Level 

Frequency 

Percent  of 
Responses 

Never  1 

18 

6.5% 

2 

27 

9.7* 

3 

3.1 

11.9% 

4 

15 

5.4% 

5 

44 

15  3% 

6 

42 

15.  i% 

7 

54 

15.4% 

8 

32 

11.6% 

Always  9 

13 

4.7% 

Mean  Score  = 5.23 
Standard  Deviation  = 2.26 


I 
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SUPRWRD  Correlations  With  Perceptions  and  Demographics.  Table  XXIV 
identifies  the  Pearson  Correlations  between  the  SUPRWRD  variable  and  the 
perceptions  of  receiving  specific  rewards  plus  the  demographic  variables. 

Table  XXIV  indicates  that  there  were  no  significant  relationships 
between  the  extent  supervisors  reward  innovative  output  and  the  demographic 
make  up  of  the  respondents,  except  that  the  civilian  scientist/ engineer 
generally  had  a lower  perception  than  his  military  counterpart  of  the 
supervisor  rewarding  innovative  output. 

On  thii  other  hand,  the  perception  of  the  supervisor  rewarding  innova- 
tive  output  is  significantly  related  to  the  respondent's  perception  of 
receiving  specific  rewards  for  innovative  performance.  This  result  was 
expected  since  the  specific  rewards  identified  in  the  survey  as  part  of 
the  perception  measurement  were  considered  a breakdown  of  the  overall 
SUPRWRD  variable. 

85 


X 


GSM/SM/76D-36 


Table  XXIV 


SUPRWRO  Correlations 


Variable' 

Correlation 
Coefficient  (r)^ 

Variable 

Correlatio 

Coefficien 

PRWRDl 

.648 

PRWROl 7 

.491 

PRWRD2 

.461 

PRWRDl 8 

.510 

PRWRD3 

.491 

PRWRDl 9 

.331 

PRWRD4 

.518 

PRWR020 

.363 

PRWRD5 

.480 

PRWRD21 

.350 

PRWRD6 

.402 

PRWRD22 

.384 

PRWRD7 

.656 

PRWRD23 

.531 

PRWRD8 

.552 

PRWRD24 

.380 

PRWRD9 

.719 

PRWRD25 

.607 

PRWRDIO 

.746 

AGE 

.010 

PRWRDl 1 

.488 

GRADE 

.058 

PRWRDl 2 

.482 

MILCIV 

-.112 

PRWRDl 3 

.498 

YRSSEC 

.008 

PRWRDl 4 

.591 

SUPYRS 

-.072 

PRWRDl 5 

.379 

ASCEXP 

-.011 

PRWRDl 6 

.488 

FSCEXP 

.030 

‘See  table  IX  for  explanation  of  abbreviations 
^For  p < .05,  r > .099  and  for  p < .01,  r > .139 


The  most  significant  correlations  are  with  the  rewards  "competer 
supervisor  evaluations"  (PRWROlO),  "informal  recognition"  (PRWR09), 
"Outstanding  Performance  Reports"  (PRWRD7),  "Sustained  Superior  Perf( 
ance  Awards"  (PRWROl),  and  "good  annual  ratings"  (PRWRD25).  It  shou 
be  noted  that  except  for  "informal  recognition"  all  of  the  rewards 
have  a direct  bearing  on  a worker's  promotional  potential,  which  was 
the  factor  considered  to  be  the  most  desirable  reward  as  indicated  b 
respondents.  In  addition,  PRWRD7,  PRWRDIO,  and  PRWR025  were  among  t 
ten  most  desired  rewards. 
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The  least  significant  correlations  are  with  the  rewards  ''compensa- 
tion time"  (PRWRD19),  "opportunity  to  ti.*ach,  instruct,  or  lecture" 
(PRWRD21),  "educational  opportunities"  (PRWRD20),  "job  related  travel" 
(PRWRD15),  "AFSC  certificates  of  merit"  (PRWRD24),  and  "independent 
research"  (PRWRD22).  All  of  these  rewards  except  PRWRD24  could  be  con- 
sidered informal  methods  of  recognition  and  make  up  the  majority  of 
factorl  in  Table  XXII. 

Table  XXIV  indicates  that  there  is  a significant  relationship  be- 
tween the  respondent's  perception  of  tne  supervisor  rewarding  innovative 
output  and  receiving  any  one  of  the  25  specific  rewards.  This  tends  to 
confirm  the  assumption  used  in  constructing  the  questionnaire  that  most 
rewards  are  associated  with  the  supervisor  rather  than  with  the  organi- 
zation or  other  management  levels. 

Unfortunately,  since  all  of  the  reward  perceptions  are  strongly 
correlated  with  the  SUPRWRD  variable,  it  is  not  possible  from  this 
analysis  alone  to  identify  those  rewards  which  contribute  the  most  to  the 
explanation  of  the  SUPRWRD  perception.  Therefore,  a regression  of 
SUPRWRD  with  the  variables  identified  in  Table  XXIV  was  necessary  in 
order  to  identify  which  predictor  variables  explain  the  most  variance  in 
SUPRWRD. 

Regression  of  SUPRWRD.  Table  XXV  contains  a summary  of  the  regres- 
sion analysis  of  SUPRWRD. 

Nine  predictor  variables  were  entered  and  remained  in  the  regression 
equation  that  contributed  significantly  to  the  variance  of  the  criterion 
variable,  SUPRWRD.  The  five  predictor  variables  which  contributed  most 
to  the  variance  of  SUPRWRD  were  the  perception  variables  "competent 
supervisor  evaluations"  (PRWRDIO),  "Sustained  Superior  Performance  Awards" 
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(PRWRDl),  "informal  recognition"  (PRWRD9),  "Outstanding  Performance 
Reports"  (PRWRD7),  and  "good  annual  ratings"  (PRWRD25). 


Table  XXV 


Regression  Analysis  of  SUPRWRD 


Variable* 
and  Sign 
of  Beta 
Coefficient 

Multiple 

R2 

Change  in 
Multiple 
R2 

Significance 

PRWRDIO  + 

.557 

.557 

PRWRDl  + 

.646 

.089 

PRWRD9  + 

.679 

.033 

PRWRD7  + 

.696 

.017 

<.0001 

PRWRD25  + 

.705 

.009 

.008 

PRWRD3  + 

.711 

.006 

.022 

FSCEXP  + 

.719 

.008 

.013 

PRWRD24  - 

.724 

.005 

.046 

PRWRDl 4 + 

.730 

.006 

.016 

‘Variables  listed  according 
Sion  equation.  See  Table 

to  the  step  entered 
IX  for  explanation  of 

into  the  regres- 
abbreviations. 

Those  five  rewards  that  explain  most  of  the  variance  for  SUPRWRD  in- 
volve both  formal  and  informal  supervisor  evaluations  of  performance,  and 
three  of  the  rewards,  PRWRDIO,  PRWRD7,  and  PRWRD25,  are  highly  desired  by 
the  scientists/engineers  surveyed. 

Except  for  the  limitations  associated  with  the  application  of  Out- 
standing Performance  Reports  and  Sustained  Superior  Performance  Reports, 
there  is  very  little  restriction  on  the  supervisor's  use  of  several  of 
the  rewards  which  are  both  highly  desired  by  the  surveyed  scientists/ 
engineers  and  contributed  significantly  to  the  workers  perception  of 
being  rewarded  for  innovative  performance. 
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Productivity 

The  analysis  of  productivity  for  Af  sciet. Lists/engineers  was  based 
on  six  categories  of  output.  Table  IX  identifies  those  six  categories 
with  the  exception  of  "oral  presentations"  (VAR7)  and  the  overall  pro- 
ductivity measure  OUTPUT  which  were  deleted  from  analysis  for  reasons 
already  discussed.  Table  XXVI  identifies  the  statistical  data  for  the 
six  output  categories.  Seventeen  of  the  278  respondents  did  not  identify 
their  output,  so  Table  XXVI  is  based  on  261  responses. 


t > 
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Table  XXVI 

Productivity  Statistics 


Variable* 

Mean 

Standard 

Deviation 

Maximum 

Individual 

Output 

Frequency/Percent- 
age of  Responses 
with  no  Output 

VARl 

.747 

1.335 

8 

162/58.3% 

VAR2 

.716 

1.238 

10 

157/56.5% 

VAR3 

1.061 

1.9 

20 

130/46.8% 

VAR4 

2.517 

2.908 

22 

62/22.3% 

VARS 

1.490 

2.751 

22 

143/51.4% 

VAR6 

5.330 

5.337 

32 

37/13.3% 

‘See  Table  IX  for  explanation  of  abbreviations  | 

Correlations  Between  Output  Variables. 

Table  XXVII  identifies  the 

Spearman  Rank  Order  Correlations  between  the  six  output  categories. 

Since  VAR4  consists  of  the  sum  of  the  outputs  associated  with  VARl, 
VAR2,  and  VAR3,  the  significant  correlations  of  these  variables  with 
VAR4  is  not  surprising. 
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Table  XXVII 

Correlations  Between  Outputs ‘ 


VARl 

VAR2 

VAR3 

VAR4 

VAR5 

VAR6 

VARl 

1.000 

.224* 

.003 

.592* 

CM 

CM 

O 

1 

.058 

VAR2 

1.000 

.092 

.598* 

.072 

.180* 

VAR3 

1.000 

.601* 

.038 

.386 

VARA 

1.000 

.043 

.184* 

VARS 

1.000 

.262* 

VAR6 

1.000 

‘See  Table  IX  for  explanation  of  abbreviations 

*p  < .01 


Table  XXVII  also  indicates  that  significant  correlations  exist  be- 
tween the  publication  of  technical  papers  and  the  writing  of  technical 
reports,  the  writing  of  technical  reports  and  output  associated  with  con- 
tract monitoring,  and  new  or  improved  products,  processes,  techniques,  or 
inventions  and  the  output  associated  with  contract  monitoring. 

Correlations  Between  Productivity  and  PemoQraphics.  Table  XXVIII 
identifies  the  Spearman  Correlations  between  the  six  output  categories 
and  seven  demographic  variables. 

Table  XXVIII  identifies  a significant  negative  correlation  between 
the  number  of  years  the  supervisor  has  been  in  charge  of  the  respondent's 
section  and  the  production  of  technical  reports  and  the  publication  of 
technical  papers.  Whether  this  information  indicates  that  the  amount  of 
supervisor  time  can  inhibit  these  two  types  of  output  requires  further 
investigation.  It  is  very  likely  that  those  respondents  who  are  asso- 
ciated with  these  patterns  work  in  areas  involved  in  a high  turnover  of 
supervisory  personnel. 
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Table  XXVIII 


Productivity  Correlations  with  Demographic  Variaoles 


Demographic 

Va*'iables* 

Output  Variables'  1 

m2 

VAR5 

VAR6 

CONMON 

.051 

.032 

-.083 

-.003 

.019 

. 346** 

AGE 

.044 

.117* 

-.062 

.017 

.044 

.115* 

GRADE 

.119* 

.114* 

-.019 

.082 

.113* 

.058 

MILCIV 

-.025 

.079 

.163** 

-.112* 

.031 

.128* 

YRSSEC 

-.034 

.045 

-.033 

-.005 

.058 

.075 

SUPYRS 

-.215** 

-.127* 

.039 

-.129* 

-.011 

.012 

ASCEXP 

.066 

.108* 

-.008 

.075 

.061 

.139* 

FSCEXP 

.020 

.089 

-.004 

.050 

.084 

.130* 

EDCTN 

.288** 

.190** 

.037 

. 290** 

-.053 

.060 

*p  < .05 

**p  < .01 

‘See  Table  IX  for  explanation  of  variables. 


Not  too  surprising,  a significant  correlation  exists  between  the 
amount  of  time  spent  in  contract  monitoring  (CONMON)  and  the  outputs  as- 
sociated with  contract  monitoring  (VAR6).  It  should  be  noted  that  although 
VAR6  also  included  books  and  manuscripts,  the  small  number  of  these  two 
types  of  output  reported  indicated  they  had  very  little  impact  on  VAR6. 

Only  one  respondent  identified  a book  as  an  output,  and  only  16  respondents 
identified  two  or  less  manuscripts  as  outputs. 

Correlations  Between  Productivity  and  Perceptions.  Table  XXIX  lists 
the  Spearman  Correlation  between  the  productivity  variables  and  the  per- 
ceptions of  rewards  variables. 

It  is  difficult  to  make  any  meaningful  interpretation  of  the  data 
presented  In  Table  XXIX  due  to  the  numerous  significant  correlations  and 
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the  difficulty  in  identifying  any  pattern  associated  productivity  and 
perception  variables  correlations. 


Table  XXIX 


Productivity  Correlations  with  Perception  Variables 


Perception 

Variables* 

Spearman  Correlation  Coefficients**  1 

— —il'i  1 Ii|i  ■ 1 1 il  III  1 i — — 

VARl 

VAR2 

mhVAm 

MflTM 

SUPRWRD 

.118 

-.016 

-.072 

BB 

-.076 

PRWRDl 

.035 

-.040 

-.157 

bb 

HI9 

-.061 

PRWRD2 

.044 

-.075 

-.132 

-.121 

-.072 

1 

o 

or 

PRWRD3 

.120 

.069 

-.060 

.032 

-.190 

-.160 

PRMR04 

.083 

-.045 

-.218 

-.125 

-.084 

-.047 

PRWRD5 

-.082 

-.014 

-.127 

-.147 

.017 

-.050 

PRWRD6 

-.013 

.028 

-.173 

-.140 

-.148 

-.078 

PRWRD7 

.035 

-.070 

-.134 

-.138 

.017 

.017 

PRWRD8 

.067 

.004 

-.057 

-.011 

-.015 

.041 

PRWRD9 

.114 

-.029 

-.045 

.002 

-.010 

.001 

PRWRDl 0 

.084 

-.039 

-.076 

-.039 

-.101 

-.080 

PRWRDl 1 

.274 

.100 

-.016 

.162 

-.059 

-.085 

PRWRDl 2 

.191 

-.020 

-.145 

-.020 

-.095 

-.039 

PRWRDl 3 

.162 

-.053 

-.092 

-.016 

-.092 

.038 

PRWRDl 4 

.039 

-.028 

-.138 

-.104 

-.067 

-.043 

PRWRDl 5 

.083 

-.103 

-.123 

-.086 

-.108 

.088 

PRWRDl 6 

.095 

-.089 

-.113 

-.069 

-.022 

-.036 

PRWRDl 7 

o 

o 

1 

-.016 

-.104 

-.128 

-.018 

-.036 

PRWRDl 8 

.077 

-.033 

-.070 

-.033 

-.040 

-.040 

PRWRDl 9 

-.049 

.019 

-.102 

-.129 

-.016 

-.130 

PRWRD20 

-.056 

-.049 

-.176 

-.109 

-.047 

-.049 

PRWR021 

.185 

.024 

-.054 

.050 

-.066 

-.090 

PRWRD22 

.140 

.050 

-.093 

.037 

-.092 

-.128 

PRWRD23 

.165 

.036 

-.184 

-.012 

-.120 

-.056 

PRWRD24 

.054 

-.029 

-.170 

-.098 

-.140 

-.100 

PRWRD25 

1 

o 

o 

-.149 

-.054 

-.112 

-.068 

-.061 

* See  Table  IX  for  explanation  of  abbreviations 

**  for  p < .05.  r i .114  and  for  p < .01.  r - .145 
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Table  XXIX  is  an  analysis  of  each  of  the  output  categories  as  they 
relate,  independent  of  each  other,  to  a group  of  independent  or  predictor 
variables.  As  indicated  in  Table  XXVII,  there  is  a significant  correla- 
tion between  several  of  these  output  categories,  and  an  analysis  is  re- 
quired that  takes  this  into  consideration.  For  this  reason,  a canonical 
analysis  of  output  categories  was  performed.  This  allowed  treatment  of 
the  six  output  variables  as  one  set  of  dependent  variables  and  determin- 
ing their  relationship,  as  a group,  with  the  predictor  variables,  as  a 
group. 

Canonical  Analysis.  Six  canonical  dimensions  were  identified  as  a 
result  of  applying  canonical  analysis  to  the  two  sets  of  variables. 

Table  XXX  lists  the  statistical  data  on  the  six  canonical  dimensions. 


Table  XXX 


Statistical  Data  on  Canonical  Dimensions 


Canonical 

Variate 

Root 

Value* 

Chi 

Square 

■ Degrees  of 
Freedom 

Probability 

1 

.326 

81.2 

39 

.0003 

2 

.292 

70.9 

37 

.0011 

3 

.268 

64.0 

35 

.0027 

4 

.165 

37.1 

33 

.2880 

5 

.170 

38.2 

31 

.1784 

6 

.124 

27.2 

29 

.5589 

*Root  value  = R^,  i.e.,  the  amount  of  shared  variance  between  the  two 
canonical  variate  sets. 

Analysis  of  the  data  in  Table  XXX  identifies  the  first  three  canonical 
roots  as  having  the  largest  amount  of  shared  variance  and  the  highest 
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statistical  significance,  whereas  the  other  three  roots  decrease  rapidly 
both  in  statistical  significance  and  the  amount  of  increased  variance 
explained. 

Table  XXXI  provides  a sunmary  of  the  three  significant  canonical 
dimensions  and  the  loadings  associated  with  the  two  sets  of  variables. 


Table  XXXI 

Canonical  Loadings  (N  = 261}^ 


Survey 

Variables' 

Canonical 
Dimension  1 

Canonical 
Dimension  2 

Canonical 
Oitoension  3 

Criteria 

VARl 

.8303 

.2045 

.4400 

VAR2 

.4922 

-.2321 

.1686 

VAR3 

.3149 

.3489 

-.1586 

VAR4 

.8078 

.2292 

.2237 

VARS 

-.3166 

.5919 

.2724 

VAR6 

-.1967 

.6706 

.6014 

Predictor 

AGE 

.0405 

-.0088 

.0712 

GRADE 

.2007 

.1174 

.1694 

MILCIV 

.0497 

.1573 

.2247 

EDCTN 

.5109 

.0318 

.1557 

CONMON 

-.2804 

.2732 

.2267 

AFSCEXP 

.1124 

.0465 

.1551 

FSCEXP 

.3053 

.0306 

.0307 
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Table  XXXI  - 

continued 

Survey 

Variables* 

Canonical 
Dimension  1 

Canonical 
Dimension  2 

Canonical 
Dimension  3 

PRWRD1 

.0152 

-.1440 

-.1228 

PRWRD2 

.1044 

-.1276 

-.2416 

PRWRD3 

.3534 

-.3461 

-.3435 

PRWRD4 

.0872 

-.1084 

-.1718 

PRWRD5 

-.1075 

-.1198 

-.3139 

PRWRD6 

.0305 

-.4356 

-.2522 

PRWRD7 

-.0386 

.0740 

-.1282 

PRWRD8 

.1453 

-.0039 

-.0912 

PRWRD9 

.1495 

.1145 

-.0070 

PRWRD10 

.1025 

-.1208 

-.0601 

PRWR01 1 

.4058 

-.0137 

-.0375 

PRWRD12 

.2344 

-.0318 

.1347 

PRWRDl 3 

.1124 

.0554 

.1286 

PRWRD14 

-.0296 

-.2040 

-.3517 

PRWRDl 5 

.0490 

.0815 

.0100 

PRWRDl 6 

-.0200 

-.1076 

-.1693 

PRWRDl 7 

-.1152 

-.0634 

-.1658 

PRWRDl 8 

.1069 

-.1162 

-.0524 

PRWRDl 9 

-.1466 

-.3688 

-.2360 

PRWRD20 

.0792 

-.1064 

.0298 

PRWRD21 

.2933 

-.1266 

-.0446 

PRWRD22 

.3402 

-.2085 

-.2300 

PRWRD23 

.3202 

-.1464 

-.1324 

95 


GSM/SM/ 760-36 


Table 

XXXI  - continued 

Survey 

Variables' 

Canonical 
Dimension  1 

Canonical 
Dimension  2 

Canonical 
Dimension  3 

PRWR024 

.1408 

-.2885 

-.3637 

PRWRD25 

.1336 

-.0400 

-.2826 

YRSSEC 

-.2851 

.0354 

.0350 

SUPYRS 

-.2831 

.0712 

.0795 

‘See 

^See 

Table  IX  for  explanation  of  abbreviations 
reference  31  for  an  explanation  of  canonical 

loadings 

Using  canonical  loadings  with  an  absolute  value  of  .3  or  greater  as 
the  criteria  for  considering  a loading  significant.  Table  XXXI  indicates 
there  are  several  substantial  relationships  between  the  output  variables 
and  the  perception  variables. 

For  canonical  dimension  1,  the  set  on  the  criterion  side  consists  of 
four  variables  with  substantial  positive  loadings.  These  output  variables 
are  associated  with  technical  and  professional  writing.  The  predictor  set 
includes  five  variables  with  substantial  positive  loadings.  These  five 
variables  represent  education,  independent  research,  the  opportunity  to 
write,  present,  or  publish  technical  papers,  AFSC  Awards  for  Scientific/ 
Technical  Achievement,  and  annual  intra-laboratory  awards. 

For  canonical  dimension  2,  the  criterion  set  has  three  output  vari- 
ables with  substantial  canonical  loadings:  technical  memorandums,  new 

or  improved  products,  processes,  techniques  or  patents,  and  output  associ- 
ated with  less  critical  forms  of  output  which  would  not  be  expected  to 
receive  heavy  emphasis  in  a strictly  R&D  environment. 
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On  the  predictor  side  of  canonical  dimension  2,  three  perception  vari- 
ables exhibit  substantial  negative  canonical  loadings.  These  variables  are 
organization  awards  for  innovative  performance,  annual  intra-laboratory 
awards,  and  official/unofficial  compensation  time. 

Comparison  of  the  two  variable  sets  of  canonical  dimension  2 indi- 
cates that  the  three  forms  of  rewards  identified  are  negatively  associated 
with  the  more  trivial  forms  of  output  in  the  R&D  environment,  while  the 
major  rewards  for  innovative  performance  are  not  associated  with  these 
less  important  forms  of  productivity. 

For  canonical  dimension  3,  only  two  criterion  variables  have  substan- 
tial canonical  loadings:  published  technical  papers  and  output  associated 
with  contract  monitoring.  The  predictor  set  consists  of  four  variables 
with  substantial  negative  loadings:  Quality  Step  Increases,  AFSC  Certifi- 
cates of  Merit,  annual  intra-laboratory  awards,  and  increased  promotion 
opportunity.  This  set  consists  of  two  of  the  more  highly  desired  rewards. 
This  set  could  be  identified  as  formal  recognition/awards  for  performance 
that  are  not  associated  with  the  publishing  of  technical  papers  and  con- 
tract monitoring  output. 

Only  one  reward  is  substantially  loaded  on  all  three  canonical  dimen- 
sions: annual  intra- laboratory  awards.  It  is  positively  associated  with 

technical  reports  and  publication  of  professional  papers,  but  it  is  nega- 
tively associated  with  productivity  resulting  from  contract  monitoring 
work.  This  latter  result  should  not  be  too  surprising  since  a scientist/ 
engineer  devoting  a great  deal  of  time  to  contract  monitoring  is  not 
generally  involved  in  creative  and  innovative  tasks,  and  it  is  creative 
and  innovative  output  which  generally  receives  the  top  recognition  in  the 
R&D  environment. 
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Unfortunately,  the  data  in  Table  XXVI  Indicates  that  a large  portion 
of  the  laboratory  work  force  is  involved  in  contract  monitoring.  Therefore, 
rewards  should  be  emphasized  for  individuals  involved  in  this  type  of  work 
as  well  as  the  scientist  doing  research  work  only. 

Summary.  Contract  monitoring  was  the  category  of  productivity  that 
more  respondents  associated  with  than  any  other  types  of  output.  Only 
13.3  percent  of  the  respondents  indicated  they  had  no  output  associated 
with  contract  monitoring. 

Surprisingly,  only  one  significant  correlation  was  identified  between 
technical  report  writing  and  the  perception  of  receiving  rewards  for 
innovative  performance.  The  more  technical  reports  the  respondent  pro- 
duced, the  lower  was  his  perception  of  being  rewarded  with  a good  annual 
rating. 

Unfortunately,  the  survey  did  not  attempt  to  determine  the  relative 
importance  of  the  different  forms  of  output  to  the  supervisor  and  labora- 
tory organization.  For  this  reason  it  is  not  possible  to  identify  speci- 
fically which  areas  of  recognition  should  continue  as  they  are,  should  be 
increased,  or  should  receive  less  emphasis  in  order  to  improve  or  even 
increase  productivity,  but  the  information  provided  in  this  section  does 
allow  identification  of  which  rewards  are  significantly  related  to  the 
various  forms  of  output. 

It  is  apparent  that  there  are  certain  types  of  output  that  management 
places  more  emphasis  on  or  attaches  more  importance  to.  This  is  substan- 
tiated by  the  types  and  frequency  of  rewards  associated  with  the  various 
forms  of  output.  There  are  many  more  negative  correlations  between  reward 
perceptions  and  contract  monitoring  work  than  exist  between  reward 
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perceptions  and  puolication  of  papers  or  writing  of  technical  reports. 

When  Cole  encountered  this  type  of  relationship,  he  recognized  that  under 
normal  circumstances,  only  a small  percentage  of  otitput  in  any  organiza* 
tion  is  actually  recognized  and  rewarded  (Ref  13:370-376).  This  tends  to 
agree  with  the  results  of  this  research  in  that  the  perceptions  of  being 
rewarded  for  quantity  of  output  alone  are  not  very  high. 

Cole  found  a high  correlation  between  quality  and  quantity  of  output, 
but  he  recognized  that  quality  was  more  likely  to  be  rewarded  than  quantity 
(Ref  13:372-375).  This  relationship  could  partially  explain  why  contract 
monitoring  work,  which  made  the  largest  contribution  to  the  quantity  of 
output,  does  not  appear  to  be  the  most  rewarded  output.  Perhaps  management 
is  indicating  a negative  relationship  between  contract  monitoring  work  and 
quality  in  terms  of  achievement  worthy  of  rewards. 

If  the  perceptions  of  receiving  rewards  is  any  indication  of  the  rela- 
tive frequency  or  quantity  of  rewards  received  for  productivity,  then 
publication  of  technical  papers  would  be  the  most  important  form  of  output. 
This  is  the  only  form  of  output  that  was  significantly  related  to  the 
variable  "to  what  extent  does  your  supervisor  reward  innovative  output." 

Whether  this  distinction  between  types  of  output  is  actually  associated 
with  quality,  innovativeness,  creativity,  management  subjectivity,  or  some 
other  unknown  factor  is  indeterminable  from  the  data  obtained.  The  actual 
number  of  rewards  received  by  each  respondent  was  not  identified,  prevent- 
ing any  further  analysis  of  productivity  and  the  affects  of  receiving 
specific  rewards. 

Porter  found  that  employees'  beliefs  concerning  receipt  of  desired 
rewards  for  high  levels  of  performance  decreased  over  time  (Ref  36).  This 
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circumstance  may  exist  within  the  laboratory  environment  investigated  by 
this  survey.  This  belief  that  good  performance  will  be  rewarded  with  un^ 
desirable  rewards,  also  encountered  by  Porter,  was  not  identifiable  from 
the  questionnaire  data.  Since  none  of  the  rewards  investigated  in  this 
research  could  be  identified  as  undesirable  to  the  group  as  a whole,  this 
latter  circumstance  would  not  be  expected  to  show  itself  through  the 
questionnaire  data. 

The  results  of  this  research  tended  to  agree  quite  consistently  with 
the  findings  of  Vincent  in  his  research  of  Army  RSD  scientists/engineers. 
Experience  did  not  have  any  significant  relationship  with  publishing 
papers  and  productivity  was  significantly  related  to  grade  and  education. 
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V.  CONCLUSIONS  AND  RECOMMENDATIONS 


Discussion  ot  Results 

Perceptions.  Twenty-five  rewards  were  investigated  in  an  effort  to 
identify  the  variables  which  would  help  explain  the  significant  correla- 
tions identified  by  Stahl  between  performance  and  the  criterion  variable 
"perception  of  being  rewarded  by  your  supervisor  for  innovative  output" 

(Ref  40:181).  Eight  of  the  25  rewards  contributed  significantly  to  the 
predictability  of  this  criterion  variable  with  the  following  four  rewards 
explaining  most  of  the  criterion  variables  variance:  competent  supervisor 

evaluations.  Sustained  Superior  Performance  Awards,  informal  recognition, 
and  Outstanding  Performance  Reports. 

The  perception  of  being  rewarded  in  general  and  the  perception  of 
receiving  a specific  reward  were  significantly  and  positively  related  for 
all  of  the  25  rewards.  In  other  words,  the  more  individuals  perceived 
that  the  supervisor  rewarded  innovative  performance,  the  trore  they  tended 
to  perceive  the  likelihood  of  receiving  specific  rewards. 

Perceptions  and  Desirability.  Although  none  of  the  25  rewards  had  a 
mean  perception  of  being  provided  often,  some  rewards  were  definitely 
perceived  as  being  provided  more  often  than  other  rewards.  Unfortunately, 
the  actual  rewards  perceived  as  being  provided  most  often  were  not  neces- 
sarily the  rewards  desired  the  most  by  the  survey  group.  Only  five  of  the 
ten  most  desired  rewards  were  also  included  among  the  ten  rewards  per- 
ceived as  being  provided  most  often  for  innovative  performance.  These  five 
rewards  were:  a voice  in  work  assignment,  competent  supervisor  evaluations, 

increased  responsibility,  a voice  in  project/equipment  expenditures,  and 
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good  annual  evaluations.  All  five  of  these  rewards  could  be  classified  as 
rewards  that  involve  very  little  or  no  formal  management  approval  or  paper- 
work. 

On  the  other  hand,  several  of  the  more  desirable  rewards  are  severely 
restricted  in  their  application  by  policy  and  regulations,  or  are  formal 
rewards/awards  requiring  supervisor  initiation  and  organizational  approval. 
These  rewards  include  increased  promotion  opportunity,  salary  increases. 
Outstanding  Performance  Reports,  and  Quality  Step  Increases. 

Since  six  of  the  most  desirable  rewards  are  only  minimally  restricted 
in  their  application,  and  five  of  those  rewards  are  also  perceived  as 
being  applied  more  often  than  many  of  the  other  rewards,  these  six  rewards 
should  continue  to  be  emphasized  as  recognition  for  innovative  performance 
(the  five  rewards  previously  underlined  plus  "peer  recognition"). 

Informal  Recognition.  Many  of  the  desirable  rewards  involve  unofficial, 
informal  methods  of  recognition.  Although  informal  recognition  in  general 
was  not  highly  desired,  many  respondents  indicated  a strong  desire  for 
verbal  and  written  feedback  from  various  management  levels  for  good  perform- 
ance. This  is  one  of  the  more  significant  areas  for  recognizing  achieve- 
ment since  it  is  only  psychologically  restricted  in  its  application,  re- 
quires only  a conscientious  effort  on  management's  part,  and  provides  the 
scientist/engineer  with  the  reassurance  that  his  efforts  are  not  only 
appreciated  but  recognized  for  what  they  are. 

Desirability  and  Policy.  Clarification  should  be  made  about  the  desir- 
ability of  the  rewards  investigated.  None  of  the  33  rewards  were  identified 
as  undesirable  by  the  group  as  a whole,  but  a number  of  rewards  were  consis- 
tently identified  as  being  less  desirable  than  others.  Particularly 
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Included  in  tnis  category  of  less  desirable  rewards  are  the  more  formal  or 
official  awards  such  as  organizational  excellence  awards,  annual  intra- 
laboratory awards.  Sustained  Superior  Performance  awards,  and  honorary  DOD, 
AF,  and  conmand  awards.  These  more  formal  awards  were  generally  perceived 
as  not  being  provided  for  innovative  performance. 

It  should  not  be  inferred  from  this  lack  of  oesirability  that  manage- 


ment emphasis  of  these  rewards  woula  not  have  a positive  effect  on  the 
organization,  but  it  could  require  more  effort  than  the  results  would 
justify. 

Three  possible  explanations  for  this  low  desirability  for  formal 
awards  are:  the  awards  are  applied  too  infrequently  for  the  worker  to 

perceive  any  benefit  from  their  attainment,  as  indicated  by  the  perception 
measurements;  the  awards  do  not  support  or  aid  the  worker  in  satisfying 
his  desire  for  promotion,  salary,  status,  etc.;  or  a combination  of 
infrequent  application  and  lack  of  worker  awareness  of  the  benefits  of 
formal  awards. 

Corresponding  to  the  scientist's/engineer's  possible  lack  of  under- 
standing is  the  apparent  lack  of  established  or  comnunicated  organiza- 
tional policies  and  standards  concerning  rewards.  Good  communications 
between  the  laboratory  organization  and  the  worker,  as  well  as  established 
policies  and  standards  governing  requirements  for  the  application  of 
rewards,  are  necessary  requirements  for  an  effective  laboratory  Incentives 
program. 

In  addition,  once  policy  is  established  and  understood  it  must  be 
applied  consistently  by  laboratory  management  to  be  effective  and  credible. 
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policy  should  be  rewarded,  regardless  of  frequency.  On  the  other  hand, 
performance  not  considered  exceptional  should  not  be  formally  rewarded, 
although  informal  recognition  and  positive  feedback  should  be  provided  as 
often  as  warranted,  to  stimulate  performance. 

Rewards  Distribution.  Neither  the  formal  nor  informal  rewards  dis- 
tribution were  considered  fair  by  the  survey  group,  although  distribution 
of  informal  rewards  was  felt  to  be  the  fairest  of  the  two.  This  could 
also  be  partly  attributed  to  poor  communication  of  laboratory  policy 
governing  rewards. 

Rewards  Highlighted  by  this  Survey.  Two  rewards  seemed  to  stand  out 
more  than  any  of  the  other  rewards  throughout  the  investigation:  competent 
supervisor  evaluation  and  the  opportunity  to  write,  present,  or  publish 
technical  papers.  Competent  evaluations  from  the  supervisor  were  strongly 
desired  by  the  respondents  (ranked  second  out  of  33  rewards);  they  were 
felt  to  be  provided  more  often  than  many  of  the  other  rewards  (ranked 
sixth  out  of  25  rewards);  and  generally  increased  in  desirability  with 
the  worker's  age,  position,  and  experience. 

The  perception  of  receiving  competent  evaluations  from  the  supervisor 
was  strongly  related  to  the  worker's  evaluation  of  the  fairness  of  the 
rewards  distribution.  Although  the  desirability  and  perception  responses 
for  this  reward  were  not  significantly  related,  the  worker's  perception 
of  receiving  this  reward  was  the  strongest  predictor  for  the  perception  of 
the  supervisor  rewarding  innovative  output  in  general  (SUPRWRD). 

The  opportunity  to  write,  present,  or  publish  technical  papers  was 
only  moderately  desired,  but  it  was  perceived  as  being  provided  most  often 
as  a reward  for  innovative  performance.  This  perception  was  not 
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significantly  related  to  any  of  the  demographic  variables,  but  it  was 
significantly  related  to  the  publishing  papers  in  technical/professional 
journals. 

These  two  rewards  provide  the  laboratory  manager  with  a possible  tool 
for  enhancing  existing  incentives  programs.  Both  rewards  are  informal  in 
nature  and  are  not  restricted  by  policy,  with  the  possible  exception  of 
the  funding  associated  with  publishing  papers  and  travel  in  order  to  pre- 
sent papers.  Competent  supervisor  evaluations  should  be  emphasized  by 
management  not  only  because  of  their  desirability  but  because  of  their 
direct  relationship  to  other  rewards  such  as  Outstanding  Performance  Re- 
ports, informal  recognition,  and  good  annual  evaluations.  It  is  also  a 
direct  reflection  on  the  supervisor's  ability  to  recognize  and  perpetuate 
exceptional  performance  within  the  laboratory  environment. 

Two  of  the  three  factors  associated  with  professional  writing,  pub- 
lishing and  presenting,  have  already  been  identified  as  being  restricted 
through  funding  policies.  It  is  these  two  areas  that  should  perhaps 
receive  the  most  emphasis  concerning  professional  writing  activities.  As 
indicated  by  several  respondents,  writing  papers  is  often  considered  part 
of  the  job,  while  laboratory  funding  for  publication  costs  and  travel 
costs  to  present  research  findings  is  often  severely  restricted.  Yet  these 
two  areas  associated  with  professional  writing  appear  to  be  highly  desired 
by  the  survey  group. 

Another  significant  trend  identified  in  the  survey  group  was  the 
generally  lower  perception  of  being  rewarded  for  innovative  performance  as 
the  scientist/engineer  increased  in  age,  position,  and  years  of  scientific 
experience.  The  one  exception  to  this  was  the  increased  perception  of 
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being  allowed  to  do  independent  research  as  one  increased  in  age,  experi- 
ence, and  position. 

Productivity.  Productivity  associated  with  contract  management,  such 
as  statements  of  work,  requests  for  proposal,  test  plans  and  reports,  and 
requirements  specifications,  was  the  predominant  category  of  output,  in 
terms  of  quantity  produced.  There  was  a significant  relationship  between 
this  output  and  the  amount  of  time  the  scientist/engineer  spent  in  contract 
monitoring,  the  age  of  the  respondent,  and  the  actual  experience  of  the 
respondent.  On  the  average,  18  percent  of  the  respondent's  working  time 
involved  contract  monitoring. 

The  output  associated  with  contract  monitoring  was  perceived  by  the 
respondents  as  productivity  that  was  not  rewarded  with  Quality  Step 
Increases,  increased  promotion  opportunity,  and  annual  intra-laboratory 
awards. 

Output  associated  with  publishing  technical  papers  and  the  writing  of 
technical  reports  (but  not  associated  with  contract  monitoring  work)  was 
positively  related  to  the  perceptions  of  being  rewarded  with  annual  intra- 
laboratory awards,  independent  research,  increased  opportunity  to  write, 
present,  or  publish  technical  papers,  and  AFSC  Awards  for  Scientific/ 
Technical  Achievement. 

There  seems  to  be  some  disparity  between  the  output  most  related  to 
by  the  test  group  and  the  type  of  output  which  receives  the  more  signifi- 
cant and  often  more  desirable  rewards.  Unfortunately,  the  survey  instru- 
ment did  not  Include  a measurement  of  output  weighting  or  the  relative 
importance  placed  on  the  different  output  categories  by  the  supervisors. 

Although  the  survey  does  not  allow  a determination  of  which  outputs 
should  receive  the  most  emphasis,  the  data  provided  does  indicate  which 
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rewards  are  generally  associated  with  which  types  of  output  and  indicates 
which  rewards  are  most  desirable.  Therefore,  laboratory  management  can 
easily  determine  which  types  of  productivity  it  values  and  increase  or 
decrease  emphasis  on  the  associated  rewards. 

The  writing  of  technical  reports  tends  to  increase  with  age,  position 
and  years  of  scientific  experience,  whereas  the  publishing  of  technical 
papers  is  significantly  related  to  an  increase  in  position  only.  Somewhat 
surprisingly,  the  number  of  years  a supervisor  is  in  charge  of  the  section 
has  a significant  negative  relationship  with  the  worker's  publishing 
technical  papers  and  writing  technical  reports. 

Research  Shortcomings 

The  survey  involved  only  one  AF  R&D  laboratory,  greatly  restricting 
its  interpretation  to  other  laboratory  environments. 

An  actual  comparison  of  the  desirability  of  a reward  against  the 
perception  of  receiving  that  reward  was  impractical  because  of  the  dif- 
ferent measurement  scales  used  and  the  general  differences  between  a per- 
ception and  an  indicated  desire. 

The  determination  of  output  was  not  restricted  to  innovative  forms 
of  productivity,  therefore  the  relationships  between  productivity  and  per- 
ceptions of  receiving  rewards  for  innovative  output  may  not  be  completely 
accurate. 

No  importance  was  attached  to  the  different  categories  of  output 
(Importance  in  terms  of  management  emphasis).  This  restricted  the  identifi 
cation  of  those  types  of  outputs  and  associated  rewards  which  should 
receive  the  most  emphasis. 
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Several  of  the  rewards  included  in  the  survey  should  have  been  more 
specific.  For  example,  the  opportunity  to  write,  present,  or  publish 
technical  papers  should  not  have  been  identified  as  one  reward  since  some 
respondents  indicated  writing  reports  was  part  of  the  job,  but  oresenting 
reports  was  more  of  a rarity  as  a reward. 

Although  the  respondents  were  asked  their  opinion  on  the  general  fair- 
ness of  formal  and  informal  rewards  distribution,  they  were  not  asked  to 
relate  this  fairness  to  the  specific  rewards.  It  is  possible  that  a 
reward  could  be  perceived  as  being  provided  infrequently  and  still  be 
considered  as  being  distributed  fairly  or  vice  versa. 

Recommendations  for  Further  Analysis 

This  same  survey  could  be  applied  to  other  government  and  AF  R&D 
laboratories  with  only  minor  modifications  required.  Specific  rewards  and 
types  of  output  associated  with  each  laboratory  being  investigated  would 
have  to  be  identified.  This  research  would  allow  a comparison  of  the 
worker  attitudes  as  well  as  the  effectiveness  of  the  different  laboratory 
rewards/ incentives  programs. 

In  addition  to  expanding  this  research  to  other  laboratories,  the 
measurement  of  productivity  should  include  a measurement  of  output  import- 
ance and  value  to  the  laboratory  organization.  A measurement  of  the  per- 
ceived fairness  of  reward  distribution  for  each  specific  reward  should  also 
be  included. 

A modification  of  this  survey  should  be  applied  to  laboratory  super- 
visors and  higher  levels  of  laboratory  management  to  determine  if  they  feel 
rewards  are  being  distributed  fairly,  whether  they  feel  changes  are  required 
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in  the  application  and  policy  concerning  rewards,  and  whether  they  are 
imposing  their  reward  values  on  their  subordinates.  This  latter  possibility 
could  be  identified  by  a comparison  of  the  reward  desirabilities  between 
the  workers  and  the  supervisors  against  the  workers  perceptions  of  which 
rewards  are  being  applied  most  often. 

A study  should  also  be  made  of  the  relationships  between  the  actual 
number  of  rewards  or  the  specific  types  of  rewards  received  and  produc- 
tivity, reward  desirability,  and  reward  perceptions.  A measurement  of  the 
types  of  rewards  and  actual  quantity  of  rewards  received  by  the  respon- 
dents in  this  survey  would  have  provided  valuable  information  on  worker 
attitudes  towards  rewards. 
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Appendix  A 

Job  Factors  in  Rosen's  Study  Identified 
as  of  Moderate  importance 


Category  II  - of  moderate  importance » mean  scores  of 
factors  from  2.00  to  3*99»  in  descending  order  of 
importance. 


Nature  of  Job 

Supervisor 
Nature  of  Job 
Nature  of  Job 
Supervisor 
Nature  of  Job 

Company  Policy/Practices 

Coworkers 

Company  Policy/Practices 
Communications 

Company  Policy/Practices 
Working  Conditions 
Company  Policy/Practices 
Supervisor 
Nature  of  Job 
Nature  of  Job 

Company  Policy/Practiees 
Nature  of  Job 

Supervisor 

Company  Policy/Practices 
Nature  of  Job 

Supervisor 
Nature  of  Job 
Communications 

Communications 

Coworkers 

Supervisor 

Coworkers 


Variable 

Opportunity  to  advance  pro- 
fessional knowledge 
Technically  competent 
Independent  Job  Performance 
Job  meets  aspirations 
Loyal  to  subordinates 
Potential  to  achieve  desired 
professional  level 
Encourages  professional 
development 
Coworkers  I can  trust 
Looks  Ahead 

Knowing  whose  orders  to 
follow 

Offers  steady  employment 
Adequate  equipment 
Stable  organization 
Gives  credit  where  due 
Commensurate  with  training 
Participation  in  research 
decisions 

Good  professional  reputation 
Opportunity  to  increase 
professional  status 
Consistent  orders 
Cooperative  with  employees 
Potential  to  achieve  desired 
organizational  level 
Understands  work  problems 
Independence  in  plauining  “ " 
Opportunity  to  talk  with 
management 

Adequate  information  and 
feedback 
Cooperative 

Permits  subordinate  partici- 
pation in  decision  making 
Working  in  cooperative 
department 


I 
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29.  Supervisor 

30.  Nature  of  Job 

31.  Supervisor 

32.  Nature  of  Job 

33.  Supervisor 

34.  Goworkers 

35.  Nature  of  Job 

36.  Coworkers 

37.  Communications 

38.  Salary  & Promotion 

39.  Communications 

40.  Communications 

41 . Coworkers 

42.  Supervisor 

43.  Company  Policy/Practices 

44.  Communications 

45.  Communications 

46.  Supervisor 

47.  Supervisor 

48.  Supervisor 

49.  Salary  & Promotion 

50.  Working  Conditions 

51 . Supervisor 

52 . Cowsrker 

53.  Working  Conditions 

54.  Coworker 

55.  Company  Policy/Practices 

56.  Communications 

57.  Supervisor 

58.  Nature  of  Job 

59.  Nature  of  Job 

60 . Coworker 

61.  Company  Policy/Practices 
62^  Coworker 

63.  Company  Poilcy/Pwietices 

64.  Supervisor 

65.  Supervisor 


Yariftbls 

Knows  how  to  handle  sub* 
ordinates 

Opportunity  to  increase 
company  status 
Cooperates  upon  request 
Professional  status 
Consistent  in  discipline 
Accepted  as  professional 
by  coworkers 

Opportunity  to  contribute 
to  company 

Coworkers  whom  I can  respect 
Informed  on  personnel  policies 
Competitive  holiday  cund 
vacation  pay 

Free  access  to  management 
Personnel  procedures  policy 
Pride  in  Department 
Not  autocratic 
Interested  in  me 
Informed  on  company  goals 
Informed  on  how  I stand 
Lets  me  know  how  I am  doing 
Available  for  consultation 
Is  courteous 

Increase  Job  market  potential 
Clean  work  place 
Delegates  authority 
Abilities  augment  each  other 
Safe  Job 

Congenial  on  the  job 
Encourages  management 
development 

Clear,  concise  instructions 
Appreciates  good  work 
Having  company  status 
Contributing  to  society 
Pride  in  work  team 
Leave -with out -pay  permitted 
Accepts  me  as  a person 

Safety  condition©  onforeed 

Encouragement  when  needed 
Available  for  assistance 

(Ref  38137-43) 
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Follow-up  Letter 


DEPARTMrNt  Or  t«K  A!R  rORCt 
Am  FORCE  INSTITUTE  OF  TECHNOLOOY  lAU) 

WRIQHT  PATTERSON  AIR  FC.^CE  RASE  OHIO  44433 

APFDL  Survey  Participant!  12  August 


1976 


This  is  a follow-up  letter  to  my  questionnaire  sent  to  you 
on  28  July  1976,  As  Colonel  Harrison  stated  in  the  questionnaire 
cover  letter,  your  cooperation  is  essential  to  the  completion  of 
this  study  on  rewards  for  scientists  and  engineers  in  the  Air 
Force.  At  the  present  time,  insufficient  questionnaires  have 
been  returned  and  the  data  is  not  enough  to  allow  auialysis.  I 
realize  this  may  be  a difficult  time  of  year  to  approach  people 
with  surveys  due  to  vacations,  but  my  thesis  completion  is  the 
guiding  factor  and  it  must  be  completed  during  this  time  frame. 

If  you  have  already  sent  me  your  completed  questionnaire  or 
are  in  the  process  of  doing  so,  I would  like  to  thank  you  again 
for  your  trouble  and  help.  If  you  have  not  yet  responded,  please 
take  the  time  to  complete  auid  send  me  your  questionnaire. 

Receipt  of  your  completed  questionnaire  will  help  provide  a 
significant  sample  size  of  APFDL  scientists/engineers  for 
analysis  purposes  and  lend  further  weight  to  any  recommendations 
that  I may  make  on  changing  the  rewards  system. 

This  study  and  questionnaire  have  been  approved  by  the  Air 
Force  as  indicated  by  the  Survey  Control  Number  (SCN  7T-03)  in 
the  lower  left  corner  of  the  introduction  to  the  questionnaire. 

The  study  has  also  been  coordinated  with  Colonel  Preyss,  Colonel 
Harrison,  and  Mr.  Max  Davis  of  AFPDL/CC  and  AFFDL/XP  respectively. 

Your  anonymity  is  guaranteed  and  all  data  will  be  reported 
in  aggregate  form  only.  Your  cooperation  in  completing  the 
ouestiomiaire  can  not  be  emphasized  enough.  The  results  of  this 
study  will  hopefully  benefit  all  of  the  AFFDL  scientists/engineers, 
particularly  in  the  area  of  informal  rewards/recognition  which 
are  governed  by  local  laboratory  policy. 

Please  take  the  time  to  complete  your  questionnaire  and 
return  it  through  base  distribution.  Thank  you  for  your  help 
in  my  research. 

Arthur  E.  Stevens, Capt, USAF 
Student/Graduate  School  of  Systems  Management 
AFIT/ENS/Box  49 
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H»  KL  » ro 

* t fN  or 


cc 


DEPARTMENT  OP  7 Hr  AiR  rOHCE 

Al«  FOHCfe  l*R»OHT  ACHO^AUTiCAu  L A »OH  A T OR  IC  ^ < a f \C - 
AIN  FONCf.  FLlCMl  DYNAMICS  cAnOHAlORV 
wniCMT  PATThRSUM  Al  t FORCt  BASE  OHIO  «iAil 

1 c JUl  to/6 


*Ut*JCC  T A Study  of  Rewards  in  the  AF  R^D  Laboratories 


TO  AFFDL  Non- Supervisory  Scientists/F.ngineers 

1.  Capt  Arthur  Stevens,  an  AFIT  student,  is  conducting 

a survey  of  the  R6D  Laboratories  by  means  of  the  attached 
questionnaire.  The  data  from  this  survey  should  help  to 
identify  those  rewards  and  incentives  which  are  considered 
most  important  by  our  R^D  Scientists/Engineers  and  which 
should  receive  the  most  emphasis.  Capt  Stevens  needs 
your  help  in  collecting  this  data  through  your  timely  and 
thorough  completion  of  this  questionnaire. 

2.  The  envelope  provided  should  return  your  answers 
directly  to  Capt  Stevens  through  base  distribution  and 
anonymity  should  be  maintained  throughout  liis  investigation. 
If  there  are  any  questions,  please  contact  Capt  Stevens  at 
52S49.  A summary  of  the  survey  results  will  be  provided 

to  all  interested  respondents. 

3.  The  purpose  of  Capt  Stevens'  study  is  to  identify 
the  importance  of  specific  rewards  to  AF  R^D  Scientists 
and  Engineers.  I believe  we  can  all  profit  from  a survey 
of  this  type  and  your  assistance  is  requested. 


EVERETT  V. 
Director, 


: :i:ON,  Colonel,  usAf 


1 Atch 

Questionnaire  w/ 
return  envelope 
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Dear  Survey  Participanl  i 

I am  a;;kin,"  for  vour  voluntary  cooperation  in  a study  concerned 
with  reward',  U.at  may  be  provided  by  Air  Force  l-i&D  Laboratories  for 
innovative  performance.  I am  also  concerned  with  tiie  value  of  specific 
rewards  to  the  individual  scientist/enpineer,  reftardlerc  of  the  source 
or  availability  of  tl.c  reward. 

Your  renponser:  will  be  kept  in  the  strictest  confidence  and  your 
anonymity  is  rv;aranteed.  Ml  questionnaire  dafa  v/ill  be  reported  in 
aftf'.i'Cf.ate  form  only.  The  label  attached  to  your  envelope  was  a com- 
puter generation  of  all  AF’^DL  scientists/enftineers  and  there  will  oe 
no  attempt  to  relate  those  names  to  completed  questionnaires. 

When  yon  hove  completed  your  questionnaire,  place  it  in  the 
attached  self-addressed  envelope,  seal  the  envelope,  and  place  the 
envelope  in  luisq.  d i stribution . I will  nrovide  a summary  of  tlio  results 
of  mv  surv(  V to  any  intcrostml  resuotsii.  nts ■ if  such  a sun.mary  is 
desired,  address  the  enclosed  white  envelope  with  your  name  and  office 
symbol  and  cither  enclose  it  with  the  quo.stionnaire  or  send  it  under 
separate  cover  to  ''apt  Arthur  Stevens,  Ai'IT./E'NS,  iVrifrht-Fatterson  AFH, 

Oil,  115*133  through  base  distribution  (this  latter  method  will  assure 
anonymity ) . 

The  number  in  the  bottom  left  corner  of  this  survey  is  a UGAF 
control  number  only  and  is  required  ('n  all  surveys  within  the  A^^. 

The  same  nur.ber  is  on  all  questionnaires  and  in  no  way  can  it  be  used 
to  identify  the  respondent. 

This  study  is  being  conducted  in  partial  fulfillment  of  the 
requirements  for  my  master's  degree  in  Systems  fenagement  with  AFTT. 

It  is  hoped  that  the  information  from  this  study  will  serve  two  purposes  1 
provide  guirianoe  for  improving  the  Ab  Awards  and  Incentives  Program 
as  applied  to  R'lD  scientists/engineers,  and  provide  P.reD  management 
the  feedback  required  to  improve  the  fairness  and  effectiveness  of 
rewards  di.stribiition,  particularly  in  the  area  of  informal  rewards 
which  do  not  require  up)>er  management  approval. 

Your  cooper-ation  in  completing  and  returning  this  questionnaire 
by  1 Sorter- l)cr  1 o'/'6  is  vital  to  the  completion  of  this  study.  Responses 
received  after  this  date  v/ill  not  he  included  as  data  in  my  thesis  but 
please  return  the  questionnaires  re.^ordless  of  the  date  since  the  data 
will  bo  extrem“ly  useful  in  follov/-on  research.  The  data  and  analvsir 
for  this  study  U-  tola  1 Iv  derendcr.t  on  the  quantity.  Quality,  and 
eomoleteneps  oi'  vour  resnonnes.  The  quantity  of  questionnaires  is 
as  important  ns  the  quality  of  the  responses  in  order  to  provide  a 
sufficient  sample  size  of  scientists/engineers  within  AFFDL  to  draw 
valid  concl ’isi ons  about  the  rewards  .system. 

I apologize  for  the  amount  of  time  and  effort  required  to  complete 
this  questionnaire,  but  I foci,  as  Col  I'reyss  docs,  that  this  study 
can  be  of  benefit  to  all  sc ienti sts.''enqinccrs  and  your  tine  and  labor 
is  greatly  appreciated.  Thank  you  again  for  your  valuable  assistance, 

0x1^531 

Arthur  E.  Etovens 

Graduate  Student  in  Systems  Kanagonent 
Air  Force  Institute  of  Tcchnolo.ey/EKS/Box  b9 
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PRIVACY  S'TAT^-r.'iF.NT 


In  accordance  with  paraf^raph  JO,  APR  12-35.  Iht-  following 
information  is  provided  as  required  by  the  Privacy  Act  of  197^ < 

a.  Authority 

(1)  10  Bo-lJ!,  Secretary  of  the  Porce.  Powers. 

Duties.  Oeleritior  by  Compcnsaiioni  and/cr 

(2)  EO  93-97,  22  Nov  <j3.  Numberinp  fvntcm  for  federal 
Accounts  Relating  to  Individual  Persons i and/or 

(3)  DOD  Instruction  1100.13,  17  Apr  68,  .Surveys  of 
Department  of  nefense  Personnel i and/or 

b.  Principal  purposes.  The  survey  is  being  corducted  to 
collect  information  to  be  used  in  research  aimed  at  illuminating 
and  providing  inputs  to  the  solution  of  problems  of  interest  to  the 
Air  Force  and/or  U0;J. 

c.  Routine  Uses.  The  survey  data  will  be  converted  to 
information  for  use  in  research  of  management  related  problems. 
Results  of  the  research  based  on  the  data  provided,  will  be  included 
written  master's  theses  and  may  also  be  included  in  publishea 
articles,  reports,  or  texts.  Distrioution  of  the  results  of  the 
research,  based  on  the  survey  data,  whether  in  written  form  or 
presented  orally,  will  be  unlindted. 

d.  Participai ion  in  this  survey  is  entirely  voluntary. 

e.  No  adverse  action  of  any  kind  may  be  taken  against  any 
individual  who  elects  not  to  participate  in  any  or  all  of  this 
survey. 


INTROOUrTION i I am  concerned  with  tyrefj  and  distribution  of  rewards 
to  Air  Force  R&O  scientipts/orsineorc  an  recof;nition  for  i rnc-'n tive 
performance . Rewards  can  he  cither  forme  1 or  ] n Qorr?.  1 and  can  include 
hono"ary,  cash,  and  j-'-oiocsiona]  award .■/ rcv.ard c ar,  v'cJl  as  y other 
means  of  recognition  that,  nay  be  identified  as  rewards.  Innovative 
For fornance ■ for  the  purposes  of  thin  study,  ir  synonj'mous  with 
innovative  output  and  is  defined  in  Section  III. 

Thin  questionnaire  is  divided  into  five  sec.-tions!  secti on  one 
requests  i(lenti  f icati  on  of  cer  tain  clcn.on-raptiic  ct.-avacteristics  of 
the  respondent  to  lielp  categorize  the  results  of  the  questionnaire 
into  posnihle  groups;  section  two  ronucst::  ideriti  rication  of 
respondent, s productivity  for  a period  of  tine;  portion  three 
requires  the  respondent  to  relate  corinin  rewards  to  a specific 
level  of  desirability:  secti on  four  is  a measure  of  the  respondents 
perception  of  how  rov/apds  are  provided  by  the  supervisor  for  innovative 
performance/output;  and  section  five  includes  several  short  questions 
about  the  rewards  system  in  general. 

I.  Demo.vrenhic  Data 

Please  complete  the  followina:! 

A.  Age  (in  years  using  your  last  birthday)  

B.  Current  Grade  (GS  level  or  military  rank)  

C.  Years  in  Current  Section  

D.  Educational  Level  (Circile  highest  degree)  B.S.  B.S.  + 

M.S.  M.S.+  Ph.D.  Other  (please  specify)  

E.  Nature  of  Current  Work  (;^of  time  per  category);  Research  

Development  Engineering  , System  Program  Office  Support  

Supervisory  , other  (please  specify)  

P.  Percent  of  total  working  time  in  contract  monitoring  

G.  Years  of  Scientific/Kngineering  experience  (research,  consulting, 

etc.)  since  first  degree  (to  nearest  year)  

H.  Years  of  Federal  Government  Employment  in  a Scientific/Engineering 

capacity  (to  nearest  year)  
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1 1 , Oul  rut/i'ro>t'if:1.i  vi  < >y 

How  many  of  the  followinf:  have  your  authored,  preoentcd,  prepared, 
etc.  over  the  pant  two  veer'-  (or  Ions  than  two  yearn  i.  you  Kave 
been  in  your  prener.t  nrction  for  a nhorter  jjeriod  of  time),  KC/fy  - 
If  you  hn.vr  i'cen  in  your  prcnent  nectjor.  for  Ic^:;  than  six  month? 
but  war.  previously  in  another  H.'.i)  laboratory  section,  une  your 
previous  anricnr.cnt  to  answer  thin  aiti  foil  owin"  nuertiorn  and 
identify  the  period  of  time  in  your  previous  reetion  

A.  New  or  improved  proauotB  

B.  New  or  improved  processes/teehni quen  

C.  ratents/Patent  Appl icatiotis  

D.  Puhlinhed  papers  in  technical  or 

Professional  -Journals  

E.  AF  Technical  “leports  

F.  AF  Technical  I-'.emorandums  

G.  Test  Plans  

H.  Test  Fep  n ts  

I.  Manuscripts  

J.  Books  

K.  Oral  presental.ionn  to  technical/ 

Professional  Audiences  

L.  Statements  of  Work  (SO'.Vs)  

M.  Hardwarc/Software  Specifications  

N.  Requests  for  Proposal  (in  addition  to 

preparing  sped feiations  and  SOV/s)  


X 


ni. 


p^sir»biUty-Qf.  tewimin 


A.  Indicate  your  level  of  derirahil  ily  fer  the  follovinR  reward:? 
or  cntof;orios  of  iw/ardr  r.y  plaeinr,  an  ^ in  the  appropriate 
column  oppo.*? i to  ec r )>  rewa rd i 


r -IL 

pgwAPi) 

1 

1. 

C&Dh 

■ 

2. 

Salary  Incrcar.es 

3. 

Special  Acts  and  Servicer.  Avardn 

4. 

Quality  Step  Increases 

5. 

pDcoRnition  of  Sur;p,estions 

6. 

Implementation  of  :.'ue:<terjti oi'io 

7. 

Outstandinf  lerfrrmanco  '(eports 

8. 

Outstanding  Uni t/Organizational 
Excellence  Av.'ardr. 

■ 

9. 

AKSC  Awards  for  Scientific/ 
Technical  Achievement 

■ 

10. 

AFSC  Certi  fi  cate.s  of  Merit 

u . 

Recorniti on/A?vards  for  Inventions 

■ 

12, 

Informal  Peco.rnitjon 

13. 

Competent  Evaluation  by  Your 
Supervisor 

■ 

1<*. 

Honor-ary  DOD.AF,  and  AF3C  Awards 

15. 

Annual  intra-lahoratory  Awards 

l6. 

Sustained  Superior  Perf07'maurc 

17. 

Project  related  travel 

18. 

Increased  Proir.otion  Opportunity 

1 

i ' ' 1 

RPIWARD 

19. 

letters  of  Anpr-ecia  t.i  on/Commenriati  on 

20. 

Improved  Working  Environment 

21. 

Educational  Opportunities 

22. 

Increased  "ecponsihili Ly 

23. 

Voice  in  Work  Assi.'^nmont 

24. 

Voice  in  Pro.iect/T-'nui rment  Expenditures 

25. 

Opportunity  to  Write,  Present,  or 
Publish  technical  papers 

?(=•. 

Opportunity  to  do  Independent  ’esonrcli 

27. 

Opportunity  to  tc.acf,  or  lectU’-e 

2B. 

Partici  p.ation  in  Irofc-pional  r oetinas 

29. 

Official/Unoffir i al  Compensation  Time 

30. 

Recognition  from  Professional 
Soc i eti es/Or oups 

31. 

Awards  from  Profossional  Societies 
or  groups 

32. 

Recognition  from  your  peers  (both 
within  and  external  to  the  AP’) 

33. 

Good  Annual  Civilian  Evaluation  or 
Good  Officer  Effectiveness  Report 

B.  As  an  expansion  of  "Reward  number  12,  Informal  Heoofni ti on . list 
three  types  of  informal  recognition  that  are  important  to  you 
(in  descendinc  order  of  importance) 

I' 

1.  

2,  


3. 
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A,  The  follov/inp:  rtefiiiitions  are  provided  for  terras  used  through- 
out this  section: 


1 . j 

a.  Now  or  improved  products,  processes,  techniqucsi  j 

b.  Patents/Patent  Applications:  ! 

c.  Pu'  .i'ishrd  papf"~p  in  technica]  or  p!-ofessiona.l  journals: 

d.  AV  U'cl  'iioal  reports  or  mr  tnorandums : 

e.  ho''ks  0'~  manuscripts; 

f.  Oiv\]  pi  osen  1 at  ions  to  tcchnical/professional  audiences; 

g.  Spet  i f i f'.'i Mins/statement;'  of  V.'ork/Rcquests  for  T'roposal: 

h.  Test  pi :mr./'->’oports 

2.  INNC  .*TU  I ; Outnut  that  is  original  and  useful.  Originality 
and  useful-.’oss  r.rc  necessary  and  sufficient  characteristics  out- 
put must  possess  to  be  classified  as  innovative.  Innovativeness 
may  be  vie\.-ed  rs  a quality  dimension  of  output. 

a*  ORIOli'iA.  : The  output  makes  discrete  jumps  in  knov/ledge, 
theory,  teohnicMie,  or  product  that  was  not  readily  predictable 
before  the  fee"!.  At  best,  non-original  o\itput  is  a continuous 
somewhat  prcr’ictablc  extension  of  knowledge,  theory,  technique, 

or  product . I 

b.  Ik'C  Tl,;  The  output  adds  to  the  fund  of  knowledge,  or  is 
workable  i ' ?a.p:>.hle  of  demonstration  and  test,  or  is  replicable 
by  other  researchers  in  logic  and  methodology,  even  if  it  apparently 
conflicts  wi  th  other  knowledge  and  is  years  from  the  point  of 

demonstration  and  test.  ! 

I 

I 

B.  How  long  has  your  present  section’s  supervisor  been  in  charge?  } 


If  your  present  sujicrvisor  has  been  in  charge  for  less  than 
six  months  or  you  have  been  in  your  present  section  for 
less  than  six  months  but  previously  worked  in  another  laboratory 
section,  relate  the  following  questions  to  your  previous 


supervisor  and  identify  how  lotig  the  previous  siirervisor 
was  in  oharge(ui)  to  the  period  of  time  you  have  been  in  the 
section ) 


C.  Individual  Perception  of  Rewards  Provided  by  the  Supervisor. 

Please  complete  the  following  by  placing  a check  mark  or  an  i 
above  the  category  you  feel  is  most  appropriate. 


1. 


To  what  extent  does  your  supervisor  reward 
(orignial  and  useful)  oul rut i 


1 2 3^  5T~7P  9 

Never-He  never  Always-Ke 

rewards  innovative  always  provides 

performance  meaningfiil 


a.  'I'o  v/iiat  txtont  are  th«'  follo'  iri’  r<ir;  provi''  uy 
supprvj:;or  l o:-  .Irirc'V;’.  i vr-  uin''iit: 

1)  .'■u;' tai  Mp(l  ;.uih;t  i'T  ri''To?'i.\r>iK-o  ( ..V)  Awri'-iU'-i  ; 

'T'  “ ” ~!T~  ~5~  “ T"  “9* 

Never  Alwey.-, 

2)  SP('cial  Ac  i ; or  -Servicer-  (SAS)  Award.;:  ; 

I 

I 

~T~  ~2~  ~j~  'TT  '7i~  ~r*  "7“  “fr  "9' 

Never  Alwrp;; 

3)  Arin’j.al  intra-iaPoratory  awarclr  (Cleary,  Kouloin,  etc.):  i 

I 

{ 

Never  Always 

k)  Individual  Honorary  Awards  ([•‘ori  torious  Civi  li  ar./i... Hilary  ^ 

Service,  Cor.rendations,  Valor,  Di  stin^^uirhed  .H'vire,  etc.):  ' 

~r*  ~T~  3 " 4 5 '(T*  7 o"  i 

Never  Always  | 

5)  Quality  Step  increases  (QSI):  | 

» 

1 

“T"  ” ■”  ~<r  ~z~'  ~7~  ~ “9“ 

Never  Always 

6)  Orf^anizati  o-^rl  Honorary  Avords  (Outetandinr;  Unit,  Orfiani- 

zational  Excellence,  etc.):  " , 

“ “ ~ T"  “ “("■  ~f~  ~ 

Never  Always 

7)  Outstanding  rci' J'oiruince  Hoports  (OPi-ls): 


H)  l.^t of  Appi  ('•'1.11  i on  or  rr;inrn<  ri-li l i on  i 


"i  2 r 

4 

5 

rT 

7 

“ c.‘  “ 
1 • 

9‘ 

Never 

Always 

9)  infO)r,il 

? on  t 

T~  ~ ~3" 

T" 

6 

1~ 

~r 

~ 

Never 

A1  v.a  y f: 

10)  C'liiipoten't  ''wUri 

L 1 on 

of  i ^lorl! 

: t 

1 


•» 


% 

I 

i 

\ 


1 '2 

1“  IT 

5 ■ 

T" 

7 

(< 

9 

Never 

Alv/ays 

11)  Opportun' 

i.y  s.;>  vvrj  te. 

, present 

, or  pubi 

ish 

teclmical 

papers i 

T" 

“ ~ 

~r 

T’ 

~ 

T 

Neve" 

Always 

12)  C’l'i'u"  t.en: 
semin i re , 

v\  to  pert'ei  Ln 

o"  c envi  ntioiis  s 

]iro  ferr-i 

en?  1 

neetiiif's 

• 

5 

"6“ 

“ 

T' 

Never 

Always 

13)  Incn  .'-r.rrl 

• •TV  In  pro.icct  or  e 

quipnent 

exponrii  lures  t 

~ ” 

3 * 

5 

~ 

■? 

8' 

Nev  er 

Always 

14)  Tn.Ti'.arerl 

promotion  opportoni 

t.V  1 

T"  “ 

'T 

5‘ 

~ 

IT 

N('ver 

Always 

15)  ni.'rc"'.!'.r’(l  ))ro,ic.'t  iimv''! 


I 

Novor 


s’ 


l6)  incrcaiT.'ii  rrcpor.:- lai ' ity ! 


V f!  ') 

Alway ; 


1 ? 3 S 

Never 

17)  Improved  '.Vovv, j ).<r  Environment.! 


V f--  9 

AJw? yr 


3 9 5 T' 

19)  t'ay  in  v;ork/prc  joot  asni  i~nir.r  ni  : 


1 2 
Never 


Q 9 

Alway! 


1 2 3 9 5'  ~'6~  7~ 

Never 

19)  Of  fieial/Unorflc:  ini  Coir.penr:il  i on  'I'im'’! 


P 9 

Al..ayG 


1 2 3 5 7 

Never 

20)  Increafjed  eitucational  oppor  lunitica  : 


8 9 

Alway I 


1234  “5'  "o  ' 7~  e 9 

Never  Always 

21)  Opportunity  to  teach,  instruct,  or  lectui'oi 


1 

Never 


— H- 


9 

Alwr 
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?.?)  I'pfiTtuni  I V to  do  indoiicndont  rcronrchi 


1 ? ■■3" 

~TT  IT 

7 

6 

9 

Never 

Always 

?."i)  Al’Ctt  awards  for 

oi  enti  fi  c/Tcc):i  iral 

Achievement  1 

~T~  "IT  '■3*' 

~ ~o~ 

7 

F 

Never 

Always 

24)  AFSC  cer  ti  fi  c.etes 

of  mori 1 : 

T“  ~ ~3~ 

~ ~ 

~7~ 

IT 

Nov or  A] ways 

25)  0”?.^  Anminl  ('ivilian  RaLitv'  or  f-ood  Officer  Ff 'octivcnesc 
’''ei'Or  t ! 


1 

Move!’ 


3 


"5“  7 8 9 

Always 


General  Questions: 


A.  lir'vc  yon  beer, 
of  any  standardri, 
by  your  orfar.iro.Tl 
distribution,  cr  p 


b''ici'oii,  notified,  or  otherwise  radc  av/are 
ru'dance,  or  rolicy  that  Fas  ieon  established 
o?i  that  identifies  the  applicntion/rcquiremcnt 
reparation  necessary  to  achoivc  reward.'' /awards . 


Yes 


No 


It.  !)o  you  feci  that  rewards  are  fairly  rtistriouted  within 
your  or,<ani'.:ation? 


Forral  Rewards  

Yes 


Informal  Rewards 


No 


Yes 


No 
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Variable  Coding  Scheme 


Vari.»bxfe  Codine  Ocheir.t 


Variable 


Abbreviation 

Value 

AGE 

Actual  Years  Actual  Years 

AGSGP 

Less  than  30  years  old 

1 

30  to  39  years  old 

2 

40  to  49  years  old 

3 

50  to  59  years  old 

4 

more  than  59  years  old 

5 

AGELVL 

Less  than  35  years  old 

1 

35  to  50  years  old 

2 

more  than  50  years  old 

3 

GRADE 

GS  6,7,8  or  2nd  Lt 

1 

GS  9,10,  or  1st  Lt 

2 

GS  11 

3 

GS  12  or  Capt 

4 

GS  13  or  Major 

5 

GS  14  or  Lt  Col 

6 

KILCIV 

Military 

1 

Civilian 

2 

SECYRS 

Less  than  1 year 

0 

1 but  less  than  2 years 

1 

2 but  less  than  3 years 

2 

3 but  less  than  4 years 

3 

4 but  less  than  5 years 

4 

5 or  more  years 

5 

EDCTN 

B.S. 

0 

B .S .+ 

1 

M.S. 

2 

M , S . + 

3 

Ph.D. 

4 

YRSSEC 

Actual  Years 

Actual  Years 

SUPYRS 

Actual  Years 

Actual  Years 

NTWRK 

Support 

0 

(Predominant 

Category) 

Development 

1 

Research 

2 

Variable  Codine  Scheme  - continued 


Variable 


Abbreviation 

Value 

Code 

NWRKA 

Actual  Number 

Actual  Number 

CONN ON 

Actual  Percentage 

Actual  Percentage 

ASCHXP 

Actual  Years 

Actual  Years 

FSCEXF 

Actual  Years 

Actual  Years 

OUTPUT 

Actual  Number 

Actual  Number 

VARl 

Actual  Number 

Actual  Number 

VAR2 

Actual  Number 

Actual  Number 

VAR3 

Actual  Number 

Actual  Number 

VAR4 

Actual  Number 

Actual  Number 

VAR5 

Actual  Number 

Actual  Number 

VAR6 

Actual  Number 

Actual  Number 

SUPTME 

Less  than  1 year 

0 

1 but  leas  than 

2 

years  1 

2 but  less  than 

3 

years  2 

3 but  less  than 

4 

years  3 

4 but  less  than 

5 

years  4 

5 or  more  years 

5 

SUPRWRD 

Scale  Value 

1 thru  9 

Missing  Answer 

0 

PRWRDl  thru 

Scale  Value 

1 thru  9 

PRWRD25 

Missing  Answer 

0 

RWRDl  thru 
RWRD33 

Scale  Value 

1 thru  7 

(highly  desirable 
thru  highly 
undesirable ) 

Missing  Answer 

0 

STNDS, 

Yes 

1 

INFORM,  and 

No 

2 

FORM 

No  Answer 

0 
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Appendix  E 


Correlation  Matrix 
for 

RWRDl  to  RWRD33 


i 

i 

‘ 1 

i \ 


vO 

tW 

t~^ 

OJ 

o 

a 

rH 

*— < 

Os 

so 

CsJ 

o 

ix- 

o 

o 

Csj 

O 

<VJ 

o 

• 

• 

• 

• 

• 

• 

'y. 

1 

1 

* 

vC 

Oi 

C7\ 

o 

(A 

o 

Q 

vA 

CA 

-t- 

CM 

o 

CO 

cc 

O 

fH 

CM 

rH 

o 

• 

• 

• 

• 

• 

• 

’ m 

ar 

f*4 

< 

M 

oc 

< 

-:t 

CO 

CA 

o 

s. 

Q 

CM 

o 

C>s 

o 

CK. 

O 

o 

<A 

O 

o 

>-' 

• 

• 

• 

• 

• 

e- 

m 

tH 

t-i 

t-:i 

M 

' PQ 

CM 

so 

MD 

o 

•< 

Q 

rH 

o 

o 

OS 

cr 

-it 

o 

o 

>-t 

• 

• 

• 

• 

CO 

a: 

f— 1 

CO 

i ° 

t 1 

CM 

o 

o 

Q 

C^ 

r> 

o 

1 X 

nr: 

o 

o 

o 

> h-( 

• 

• 

• 

oc 

(>: 

i ^ 

1 *«: 

: ^ 

CNJ 

1—i 

o 

';  2 

a 

o 

o 

cr 

'4D 

o 

• 

e-i 

a: 

< 

CO 

ce 

fH 

O 

a: 

C^. 

o 

o 

(V 

o 

C.S 

3s 

• 

1 

O' 

f-H 

CM 

(A 

vn 

so 

Cs 

Q 

n 

Q 

a 

o 

y’ 

/V- 

D 

V' 

0 

u 

0 

S 

5; 

* 

a 

cc 

a 

0 

D 

n 

0 

138 


I 

f 

i 

i 


*for  r^.099t  P-.05 
for  r^.l39,  p^.Ol 


RWRD14  1.000 


053 


CO'^RELATION  MATRIX  - DESIRABILITY  VARIABLES  (cont) 
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FACTOR  ANALYSIS  OF  REWARDS  - DESIRABILITY  MEASUREMENT  (cont) 
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FACTOR  ANALYSIS  OF  REWARDS  - DESIRABILITY  MEASURERENT  (cont) 
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